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Introduction 

ATLAS,  an  Artillery  Towing  Lightweight  Auxiliary  System  is  primarily  a highly 
maneuverable  tractor  designed  for  transport  and  support  of  the  XM198  155mm  Howitzer. 
It  is  lightweight,  helicopter  transportable,  and  in  addition  is  capable  of  supplying 
auxiliary  power,  electrical,  compressed  air  and  hydraulic  to  support  associated  equip- 
ment. In  support  of  the  howitzer  it  can  carry  30  rounds  each  of  projectiles,  mixed  zone 
powder  charges  and  up  to  64  varied  types  of  fuzes.  It  is  a front  wheel  drive,  rear  wheel 
steer  tractor  and  when  hooked  to  the  howitzer  can  pivot  steer  about  the  center  of  its 
drive  axle,  enabling  it  to  traverse  the  howitzer  while  it  sits  on  its  own  base  plate.  It 
is  also  capable  of  cross-country  operation  and  has  fording  capability,  and  is  powered  by 
a dependable,  derated  diesel  engine  using  primarily  dependable  commerical  powertrain 
components. 

Specifications 

Powertrain 

Engine  - Detroit  Diesel  Allison  4-53N40,  water  cooled 
1 16  horsepower  @ 2,800  rpm 
252  Ib-Tt  torque  @ 1,500  rpm 
212  In3  displacement 
Clutch  - 12"  RT,  Rockford  clutch 
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Transmission  - Clark  Equipment  Company  Model  280V 
5 speed  manual  - remote  shift 

Transfer  Case  - Pacific  Car  and  Foundry  Company  Special  Design 
2 speed,  1.08:  1 and  1.985:  1,  with/disc 
Parking. brake 

Drive  Axle  - Rockwell  Standard,  H-140,  modified  with/offset  bowl, 
limited  slip  differential,  8.2:  1 ratio,  disc  brakes 

Suspension 

Drive  Axle  - trailing  arm,  torsion  bar,  tubular  shock  absorbers, 

6"  jounce,  6"  rebound 

Steering  Axle  - Trailing  arm,  coil  spring,  tubular  shock  absorbers, 

4.25  " jounce,  4.75" rebound 

Tires  - Drive  axle,  16.5  - 19.5  wide  profile  Load  range  H (16  ply  rating) 
inflation  60  psi 

Steer  axle,  12-16.5  wide  profile,  load 

Range  D (8  ply  rating)  inflation  30  psi 

Wheel  base  -45.5"  (solo),  252"  (withAowitzer)  • 

Steering  (Power) 

Solo  operation,  hydraulic  cylinders  on  axle 

Towing  howitzer,  hydraulic  rotary  actuator  acting  through  King  pin  on  boom 
Minimum  turning  radius,  solo,  146"  wall-wall 
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Performance 


Maximum  drawbar  pull  - 13,500  pounds 
Maximum  speed  38  mph  with/howitzer,  20  mph  solo 
Gradeability  - 50%  ascending,  60%  descending  (with/4iowitzer) 
Side  slope  - 40%  (wi th/bow itzer) 

Fording  depth  - 48  inches 
Cross-country  speed  - in  excess  of  5 mph 
Ammunition  stowage 

30  rounds  projectiles,  155mm 
30  rounds  powder  charges,  mixed  zones 
64  fuzes,  M557  and/or  M514 
Auxilliary  Systems 

Electrical  - 24  VDC,  200  amp  alternator 
2 type  6TN  batteries 

Compressed  Air  - 100  psi  maximum,  2240  ln^  reservoir  capacity, 
12  CFM  compressor 

Hydraulic  -2,000  psi  maximum,  23  GPM,  open  center 
Crane  - Hydraulic  - Electric,  2,000  pound  maximum  lift 

9 foot  maximum  reach  (manual  telescoping) 
Winch  - 10,000  pound  planetary,  2 speed 
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Overall  Dimensions 

Length  1 10  Inch  (less  Front  and  rear  ammo  racks) 
Width  96  Inch 

Height  109  Inch  (reducible  to  94  inch) 

Weight  8,000  pound  (less  ammo) 


4 


DESIGN  DISCUSSION 


1 . Frame 

Since  the  completion  of  the  final  weight  analysis  is  apparent  that  additional  consideration 
needs  be  given  to  whether  the  frame  is  indeed  over  designed  and  if  its  weight  could  be  reduced. 
In  the  case  of  the  boom,  cross  beam,  and  side  frames  this  is  likely  and  also  the  frame  itself. 

If  new  analysis  is  undertaken  use  should  be  made  of  one  of  the  more  simple  commerically 
available  computer  analysis  programs  such  as  ANSYS,  Engineering  Analysis  System  from 
Swanson  Analysis  Systems  Inc.  Some  additional  shop  drawings  will  need  to  be  made  when  the 

test  rig  is  built.  The  engine  covers  were  never  layed  out  but  a concept  sketch  is  included 

. 

at  the  end  of  this  section.  Lifting  eyes  and  towing  eyes  have  not  been  incorporated.  However 
it  is  apparent  that  the  strong  front  and  rear  corners  of  the  sub-frame  provide  suitable  points  for 
attachment  of  these  eyes. 

2 . Powertrain 

Detroit  Diesel  Allison  should  be  contacted  and  consulted  on  problems  to  be  encountered  in 
fording  and  the  engine  oil  pan,  oil  pump  strainer  bracket  and  pickup  tube  need  to  be  modified 
to  accommodate  the  9°  nose  down  or  up  engine  attitude  (depending  on  whether  operating  solo 
or  with/Tiowitzer)  on  extreme  slopes.  No  detail  drawings  were  made  for  the  idler  (pulley,  arm, 
etc.)  the  alternator  pulley,  mounting  bracket  and  brace  or  for  the  air  compressor  spacer.  The 
exhaust  piping  is  well  defined  but  needs  shop  drawings. 

The  oil  seal  between  the  transmission  and  transfer  case  may  not  be  effective  in  separating 
the  oil  in  the  two  cases.  It  is  suggested  that  a double  lip  tandem  seal  be  installed  in  place  of 
the  single  lip  seal  shown  as  in  the  sketch  at  the  end  of  this  section. 
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A conflict  occurred  in  rcgord  to  the  driveshaft  in  that  the  Mechanics  Universal  CV 
(constant  velocity)  universal  joint  doesn't  fit  the  standard  yokes.  This  wasn't 
discovered  until  too  late,  however,  when  Mechanics  Universal  was  contacted  by  phone 
they  assuied  us  that  they  had  the  necessary  yokes  in  production  to  fit  the  CV  joints.  Any 
information  on  thi>  will  be  passed  on. 

3 # Suspension 

The  H-140  axle  may  need  to  be  reinforced,  mainly  because  of  the  additional  deflection 
of  the  axle  housing  from  offsetting  the  differential . This  deflection  will  create  an  end 
moment  on  the  splined  end  of  the  axle  shaft  and  will  cause  additional  wear  on  the  splines 
and  possibly  lead  to  fatigue  failure  of  the  axle  shaft.  Clarification  is  forthcoming  from 
Rockwell  Standcc-d  '■>n  this.  If  there  is  no  definite  danger  of  fatigue  failure  in  the  axle 
shaft,  it  is  recommended  that  the  reinforcing  be  omitted  for  the  test  rig  in  the  interest  of 
saving  weight  and  cosl.  (See  Axle  Housing  Stress  Analysis). 

The  shock  absorbers  are  a special  design,  depending  on  the  length  of  stroke  and  this 

• c 

wasn't  a long  lead  item  so  it  was  left  to  be  completed  concurrently  with  the  test  rig 
fabrication. 

The  suspension  arms  on  the  steer  axle  are  somewhat  unconventionly  designed  in  that  they  must 
deflect  sideways  and  twist  as  well  as  support  a vertical  bending  moment  when  the  axle  tips. 

There  is  also  an  axial  load  imposed  if  the  vehicle  is  braked.  When  the  vehicle  is  traveling 
forward  the  axial  load  is  a tensile  load  and  as  such  doesn't  cause  great  concern.  The 
crucial  loading  would  come  from  braking  when  backing  up  or  backing  into  something 
especially  if  the  axle  is  at  full  tip  as  well. 
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This  distortion  of  the  suspension  arm  is  what  provides  roll  resistance  to  the  entire 
suspension.  If  the  ends  of  the  arms  are  not  held  fixed  then  an  additional  roll  stabilizer 
bar  must  be  added.  (One  may  be  necJed  even  with  the  present  suspension  arms.  The 
roll  stiffness  desired  is  not  o hard  and  fast  number). 

As  noted  on  the  suspension  installation,  and  in  the  calculations,  a better  procedure 
would  be  to  mount  the  arm  or  rubber  connections  so  that  approximately  75%  of  the  horizontal 
deflection  and  twist  arc  taken  up  in  the  rubber.  The  suspension  arm  has  been  redesigned  for 
this  and  thickened  to  .50  thick. 

If  the  above  approach  is  still  suspected  or  if  a roll  stabilizer  bar  is  still  heeded,  then 
the  suspension  must  be  modeled  after  the  drive  axle  suspension,  although  only  a single  arm 
need  be  used.  It  will  require  a heavy  roll  stabilizer  and  will  increase  the  vehicle  weight. 

4 . Hydraulic  and  Air  System  . 

No  piping  layouts  wore  attemptc  d because  of  lack  of  overall  vehicle  definition  at  the 
time  they  would  have  had  to  be  initiated.  At  any  rate,  the  usual  test  rig  practice  is  to 
create  the  piping  drawings  after  the  piping  is  installed  in  the  test  rig.  All  the  large 
hydraulic  and  air  components  were  located  in  the  vehicle  however  (see  8019-502).  Note 
should  be  taken  of  the  Safety  Evaluation  comments  on  additional  safety  that  could  be  built 
into  the  steering  circuits. 

5.  Electricol  System 

For  the  same  reasons  as  for  the  hydraulic  and  air  systems,  only  an  electrical  schematic 
was  created.  One  oversite  was  the  provision  for  mounting  the  batteries.  Space  was  reserved 
for  them  above  the  transfer  case  and  transmission  however,  and  the  rear  frame  number  and 
upper  cross  member  provide  handy  mounting  supports.  The  batteries  should  be  mounted  in 
a tray,  parra! lei  to  the  engine  crankshaft  centerline  as  shown  in  the  sketch  at  the  end  of 


this  section. 
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6#  Controls  and  DriverX  Compartment 


Several  sliop  drawings  will  be  needed  for  such  things  as  the  iiisliutnent  panel , clutch 
pedal,  light  brackets,  etc.  The  control  cable  lengths  will  have  to  be  determined  by 
trial  installation  on  the  test  rig  (this  can  be  done  with  stiff  3 conductor  electrical  wire). 
Shop  drawings  will  be  needed  for  the  roll  cage  also. 

7.  Crane  and  Winch 

The  design  of  the  crane  is  incomplete  in  the  area  of  the  base  and  hinge  for  the  boom. 
The  informational  drawings  on  details  of  the  boom  base,  on  the  mounting  of  the  overload 
limiter  and  details  of  standard  swing  brakes  for  the  DA-2  Workhorse  were  not  received 
from  the  Autocrane  Company . The  information  will,  however,  be  passed  on  when  and  if  it 
is  received. 

The  submersion  capability  for  the  two  speed  winch  requires  only  the  addition  of  a 
double  lip  seal  to  the  shifting  spool.  If  the  two  speed  capability  is  forgone,  a single  speed 
locked  in  low  gear  winch  has  been  produced  for  the  Engineer  Corps,  Ribbon  BrHgc 
(USAMERDC)  and  the  winch  can  be  reversed  and  held  in  neutral  hydraulically  without 
any  change  in  the  hydraulic  system. 

8.  Stowage 

No  racks  for  the  9 powder  charges  on  the  front  of  the  vehicle  or  for  the  16  projectiles 
on  the  rear  of  the  vehicle  have  been  designed.  (See  sketch  at  end  of  this  section).  Also 
details  of  the  straps  and  rachet  tighteners  were  not  worked  out.  The  scheme  was  to  strap 
down  the  powder  charges  and  projectiles  in  groups  of  3 or  4 using  nylon  straps  anchored 
with  footman  s loops  and  tensioned  with  ratchet  fasteners. 
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A1„  , . ■ . 

Additional  stowage  needs  to  be  considered,  such  as  5 LB  CO2  fire  extinguisher, 

operators  rifle,  tools,  tire  inflater  goge  and  hose,  etc0 
9.  General 

Detailing  of  minor  (and  of  most)  brackets  was  ignored  in  order  to  concentrate  on 
the  other  major  areas.  These  are  mosl  often  more  ingeniously  designed  as  the  vehicle 
is  being  built. 
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BASIC  WINCH  DATA 


SPECIFICATIONS 

CARCO  MODEL  P-10  PLANETARY  WINCH 


Rated  Line  Pull 10,000  Lbs. 

Total  Reduction 

Low  Speed 140:1 

High  Speed 26:1 

Overall  Gear  Ffficiency 85% 


Brake  Release  Pressure 80  PS  I 

Weight  (Less  Wire  Rope  & Motor) 150  Lbs. 


Oil  Capacity  . . . 

Drum  Size: 

Barrel  Diameter 
Flange  Diameter 
Barrel  Length 

Drum  Capacity  . . 


1-1/2  Qts. 


6-1/2" 

13-1/2" 

10-0" 

366'  of  1/2"  Wire  Rope 


EQUATIONS 

Lin*  Pull  l\  he  \ - (Motor  Torque,  In-Lb)  (Gear  Ratio)  (Efficiency  %) 

1 *'  " (Radius  to  Center  of  Wire,  In)  (100) 

Line  Speed  (FPM)  = (.5236)  (Motor  RPM)  (Radius  to  Center  of  Wire,  In) 

(Gear  Ratio) 


WINCH  PERFORMANCE  DATA 


Motor  Input 

Torque  (In-lb) 

Line  Pull 

Low  Speed: 

Bare  Drum  . 
Full  Drum  . 

Line  Speed 

Low  Speed: 

Bare  Drum . 
Full  Drum  . 


300 


. . 10,000  Lbs. 
. . 5, 380  Lbs. 


. . . 24  FPM 

. . . 44  FPM 


Speed  (RPM)  ........  1800 


High  Speed: 

Bare  Drum  ....  1,860  Lbs. 

Full  Drum  ....  1,000  Lbs. 


High  Speed: 

Bare  Drum  .....  127  FPM 

Full  Drum 236  FPM 


The  above  are  representative  performance  figures  - based  on  1800  RPM  input  speed. 


Form  No.  L-250B  7-68 


PACIFIC  CAR  AND  FOUNDRY  COMPANY 
Renton,  Washington 
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ON  A 4 VI6DIA  B.C. 

SAL,  SIZE  A 

2 bolt  flange 
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For  specifications  see  reverse. 
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2’  mustinni'S^ial-in?t?llautions-  the  bending  moment 
must  not  only  include  the  static  loadinq  as  for 
an  automotive  application,  but  must  also 
include  any  dynamic  loading  imposed  by  the  driven 
component  such  as  a side  p2 1 1 through^  chain  dr?ve 

vi^°!i9h  ^ en9  i ne  weight  and  center  of  gravity  will 
1/7  1 V spending  upon  the  optional  components  and  the 

grav  tv9o?  th^CeSr°r?eS'  the  Wel9ht  ""d  «nt2r  of 

automotive  version  of  all  enqines  are 
included  ,n  Chart  D of  the  Appendix  for  reflrenle  in 
making  the  necessary  calculations.  reference 
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PO'i 

"•  »!>-  SZ1  ■ "J  !0O 


DETERMINATION  0?  BENDINQ  IZJMBJT  FOR  A? f nHSTHS3  IT.’CTALLiTION 


CHART  3-1 


>VO  + CjM  f'.-  ^.3* 


«e 


«t 


lbs.  eng,  dry 

oil 

water  / - 

Total  iWg ) / 

'SCO 

lbs.  trans.  dry 

oil  1 

clutch 

Total  (Wf  ) " / 

. 27  S 

<5»f i;AvVvLov 


The  engine  mount  reactions,  R^  and  R2,  must  first  bo  determined.  To  do  this  the  tail 
support  reaction,  R3,  must  be  assumed  to  be  aero  or  a predetermined  value  which  may 

be  built  into  the  unit. 


R2  - WeL!  + ^ “ lbs. 

~~*o 

r " ^2  " ^3  " lbs* 

(Bending  Moment  Between  Flywheel  Housing  & Block  Face)  ■ 


in#  lbr* 

in  • lb  s • 


" R2^6  * «3L8  - wt^  “ 

Check : M*  - (x*  - I*)  - 

Determination  of  transmission  support  preload  to  give  zero  Kx  when  locations  of  Si 

and  R2  are  fixed. 

(^2S0*lfc>)  ■*  SZSCSZ)-  (52S 

**>  aa.  — 

• . 47 ■ 

-7 91  1X.  .'iiartfiiO  1 (6iO(s:)  - W 16°) 

32 


56 


*2  " Veh  * - *3*5  - 

l3 

R1  " ye  + " R3  - **2  " 

Chocki  Mz  - 0 - RjL2  - We  (Lg  - 


6 7 '1 


_ lba. 
lbs. 


? - in.  lbs. 
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PACIFIC  CAR  AND  FOUNDRY  COMPANY 


ENGINEERING  DEPARTMENT 


PREPARED  BY- 
CHECKED  BY- 
DATE 


ORDER  NO, 
PAGE 


REPORT  NO- 


case  mo-ju t 


lo^c  = 240  /c  - 

TWO.  MOOAJTZ  3-jo/ 2 *»  / 7 & 


^5424-49  £i-  <?SC> 

# 

4 " /?o  = . 373 


vCtirtc  l ootl  ecnofj 


Tzwsfee.  c/)s£ 

Mov/j-r 


\/z - I'b-  zs> 
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3 ; ^ 

b)  ) 


Center  Bonded  Mountings 

/ ssod/vrc  fr/C/sug. 

2. 


NTEB 

NOCO 

HUNTINGS 


/+r/*i/LScS 

sr*nc  /><?*  C-oeo") 
tZ'Jreo  soso 

3.  Sofr  <*^0(s-*sr  c>AJ  Sox, 

<3-  froo  t-£S.  ///jest 

The  Center  Bonded  Mountings  hnve  been  designed  to  provide  multi- 
directional isolation  of  engines,  pumps,  compressors,  etc.  The  mount 
provides  a simple  one-piece  design.  Because  of  the  complexity  of  vi- 
brating masses  and  the  interaction  between  them,  it  is  difficult  to 
select  a mounting  based  on  load  rating  only.  Further,  since  a vibration  source 
may  excite  the  total  mass  in  two  or  more  directions,  commonly  called  coup- 
ling, one  may  have  to  try  several  stiffnesses  in  order  to  obtain  an  optimum 
solution.  Generally  speaking,  one  should  begin  with  isolating  the  primary  exci- 
tation, usually  the  operating  speed  of  the  unit. 

The  load  ratings  indicated  are  for  static  gravity  loads.  The  mountings  are  capable 
of  handling  dynamic  torque  loads  of  2.5  to  three  times  the  rated  loads. 

The  spring  rate  can  be  determined  by  dividing  the 
rated  load  by  the  rated  deflection.  The  rated  load  is  in  the 
axial  direction.  Radial  loads  are  acceptable;  but 
static  radial  loads  are  not  recommended. 


installation:  easy  economical,  uniform 

Mountings  may  be  installed  in  supporting  member  with  re- 
bound shoulder  down,  or  in  supported  membei  with  re- 
bound shoulder  up. 

Installation  is  a simple,  four-step  procedure; 

1.  Lubricate  the  mounting  and  socket  lightly  with 
rubber  lubricant  or  water.  Lubricant  available  from  Inter- 
national Products  Corporation,  Trenton,  N.  J. 

2.  Insert  assembly  fixtures  or  driving  bolt  through 
inner  member.  Take  care  that  driving  members  do 
not  overhang  spine  outside  diameter  or  damage  may 
result  to  the  elastomer. 


u 


SNUBBING 

WASMLB 

(•* 

flat  fttf'Uc* 

on  IrKktU 


SUPPORTING 

MCMBlft 


rr,! 

1 — *- 


j 

>10 

■m  T 

SNUBBING  WASHIB 


3.  Apply  sufficient  pressure  to  seat 
the  mounting  socket. 

4.  Tighten  the  nut  until  the  supported 
member  and  snubbing  washer  are  snug 
against  the  inner  member.  The  rebound 
shoulder  is  formed  automatically.  The 
resultant  precompression  will  deliver 
published  design  ratings  and  assure  op- 
timum performance. 

( FLWVU- 


specifications 


r^oKsr- 

NOTES:  V 1 J ^ 

•Special  load  ratings  available  on  request. 

9 Unless  otherwise  specified  all  dimensions  ara 
nominal.  See  *dra  wings  for  tolerances. 

■Head  thickness  efter  assembly  with 
no  external  load. 


Part 

No.  | 

1 Rated* 
1 Load 
\ (Lbs.) 

Rated 

Deflection 

(In.) 

A 

Ib 

C3 

D 

E 

F 

G 

H 

1 

R 

4-7153-1 

125 

.018 

1.09 

.40 

.19 

.31 

.69 

.75 

1.12 

1.25 

.81 

.06 

J-6642-1 

225 

.035 

1.75 

.47 

.38 

.38 

1.00 

1.12 

1.50 

2.00 

1.24 

.06 

J-6642-7 

225 

.035 

1.75 

.52 

.38 

.38 

1.00 

1.12 

1.50 

2.00 

1.24 

.06 

J-6642-9 

225 

I .028 

1.75 

.52 

.38 

.38 

1.00 

1.12 

1.50 

2.00 

1.24 

.06 

J-sr^-i 

220 

.037 

2.00 

.53 

.45 

.62 

1.38 

1.25 

1.75 

2.25 

1.35 

.06 

J-6256-3 

320 

.029 

2.00 

.53 

.45 

62 

1.38 

1.25 

1.75 

2.25 

1.35 

.06 

J -€255-9 

250 

.028 

2.00 

.65 

.45 

.25 

1.00 

1.25 

1.75 

2 25 

1 35 

.03 

J -6255-10 

200 

.040 

2.00 

.53 

.45 

.25 

1.00 

1.25 

1.75 

2.25 

1.35 

.03 

J-6256-12 

320 

.033 

2.00 

.64 

.45 

.62 

1.38 

1.25 

1.75 

2.25 

1.35 

.06 

4-6256-22 

220 

.037 

2.00 

.64 

.45 

.62 

1.38 

1.25 

1.75 

2.25 

1.35 

C6 

4-8006-1 

500 

.075 

2 50 

.64 

.56 

.75 

1.75 

1.50 

2.25 

2.88 

1 62 

06 

4-6006-6 

650 

042 

2.50 

.64 

.56 

.75 

1.75 

1.50 

2.25 

2 88 

1 62 

.06 

— 4-62 1 0-1 

765 

078 

2.98 

.64 

.71 

.93 

2.00 

1.81 

2.50 

3 50 

1 98 

.12 

4-6210-4 

950 

,060 

2.98 

.64 

.71 

93 

2.00 

1.81 

2.50 

3 50 

1.38 

.12 

4-6210-36 

705 

078 

2.98 

.64 

.71 

.50 

I 

1.81 

2.50 

3 50 

1.98 

.12 

4-6198-1 

900 

, io 

3.75 

.77 

.94 

.75 

2.12 

2.00 

2.75 

4 25 

2.25 

.12 

4-6198-2 

900 

07 

3.75 

.77 

.94 

75 

2.12 

2.00 

2.75 

4 25 

2 25 

.12 

, J-G198-3 

900 

.05 

3.75 

.77 

.94 

.75 

2.12 

2.00 

2.75 

4.25 

2.23 

.12 

CD-1009-1 

1200 

I -12 

3.75 

.77 

.94 

.75 

2.00 

2.00 

3.00 

4.25 

2 23 

.12 

CD-1009-9 

1600 

.08 

3.75 

.77 

.94 

.75 

2.00 

2.00 

3.00 

4.2o 

| 2.23 

.12 

4-8635-1 

1600 

.145 

4.50 

1.02 

1.12 

1.75 

3.50 

2.75 

4.00 

5.00  j 

2.98 

.12 

60 


Sandwich 


Countings 


#ICH 

>1TS 


1 


Pert  Ne. 


Elastomer 


SHEAR 


Load 

(lbs) 


K* 


3424-49 

3424-9 

3424-8 

3424-7 

3424-30 

3424-6 

3424-16 

3421-3Q_ 


3424-70 

3424-5 

3424-2 

3424-3 

3424-21 


7 r fK 


.^Eb  .lEb 


FED  ENDS 


J-4624-165 

J-4624-150 

J-4624-19 

1-4624  17 

J-4624-10 

J -4624  - 109 

j-4624-176 

J-4624-53 

J-4524-225 

J-4624-69 

J-4624-4 

J -4624-1 

J-4624-14 

1-4624-27 

J-4624-23 

J-4624-3 

i-4624-16 

1-4624-45 

1-4624-85 

J-4624-32 


J-5130-55 

1-5130-1 


Jr, 

V 

1-5294-21 

J-5294-2 


J-5425  15 

J-5425-30 

1-5425-1 

1-5425-16 

J-542S-6 


NR 

NR 

NR 

NR 

NR 

NR 

NR 

J¥R_ 


NR 

N 

N 

N 

N 


NR 

NR 

NR 

NR 

NR 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 


24 

25 

33 

34 
39 
46 
57 

S/A 


103 

34 

46 

80 

92 


NR 

N 


4 

5 

6 

* 6.5 
40 
3 
6 
8 

9.5 

11 

11 

12 

12 

12 

1/ 


2? 

22 

22 

22 

29 


450 

550 


N 

N 


NR 

8 

NR 

8 

NR 


130 

190 


92 

138 

157 

221 

300 


60 

75 

100 

150 

250 

200 

375 

.250. 


450 

150 

200 

350 

400 


95 

125 

55 

60 

750 

28 

55 

170 

190 

100 

100 

105 

105 

105 

150 

200 

200 

200 

200 

260 


1,400 

1,700 


350 

500 


175 

250 

300 

550 

600 


COMPRESSION 


Load 

(lbs) 


150 

210 

280 

310 

385 

415 

575 

Ali_ 


931 

310 

415 

725 

828 


Kc 


450 
638 
850 
1,350 
2,500 
1,800 
3,750 
.335 a 


23 

40 

36 

40 

168 

22 

32 

44 

56 

70 

70 

64 

64 

64 

110 

135 

135 

135 

135 

200 


3,400 

4,130 


— 


4,050 

1,350 

1,800 

3,150 

3,600 


560 

750 

320 

360 

4.200 
195 
290 

1,100 

1,121 

620 

620 

620 

620 

620 

1,000 

1.200 
1,200 
1.200 
1,200 


-L2L. 


10.500 

12,750 


* 


— 


1,050 

1,500 


5% 

900 

1,021 

1,670 

2,040 


2,800 

4,000 


1,140 

1,625 

1,950 

4,125 

3,900 


T 

(inch) 


SIDE  ONE 


Stud  Length 
or  Minimum 
Thread  Depth 
On  eh)  | 


Thread 


SIDE  TWO 


Stud  Length 

or  Minimum 
Thread  Depth 
(inch) 


T hr  * j<J 


3.00 

2.6? 

2.62 

2.12 

1.75 

2.12 

1.75 

1A1 


2.12 

2.12 

2.12 

2.12 

2.12 


.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 

.75 

— 


2.12 

2.12 


.40 

.40 

.40 

.40 

.40 

.40 

.40 

A0_ 


.40 

.40 

.40 

.40 

.40 


.62 

.38 

.38 

.38 

.38 

.38 

.38 

.50 

.75 

.38 

.38 

.38 

.50 

.75 

.62 

.88 

.88 

.75 

1.38 

.50 


.53 

.53 


2.25 

2.25 


3.00 

3.00 

3.00 

2.25 

3.00 


.81 

.81 


1.25 

131 

1.25 

1.50 

1.25 


Vr -13-28 
W-13-2B 
W-13-28 
M 13-28 
V5-13-2B 
M-13-28 
M-13-2B 
Jd,13-2B 
VH3-2B 
W-13  28 
M-13-2B 
M-13-2B 
'/4-13-2B 


M-20-2A 
Vi  -20-2A 
M-20  2A 
yi-20-2A 
Vi  -20- 2A 
ye-20-2A 
‘/4-20-2A 
V4-20-2A 
VS-20-2A 
6-32-2A 
Vi  -20  2A 
M-20-2A 
‘/4-20-2A 
•4 -20  H 
K-2U-2A 
VU-18-2A 
Vu -18-2  A 
Mi-18-2A 
Mi-18-2A 
M-20-2A 


.40 

.40 

.40 

.40 

.40 

.40 

.40 

-.40  _ 
.40 
.40 
.40 
.40 
.40 


M -20-28 
M-20-2B 


Mi-18*2A 

Mi-18-2A 


VJ-13-2A 

M-13-2A 

V5-13-2A 

W-13-2A 

M-13-2A 


35 
.25 
.38 
.38 
.25 
.38 
.38 
.25 
.25 
.38 
.38 
38 
.50 
.75 
.62 
.50 
.50 
.75 
1.12 
7 -50 


.53 

.53 


.38/19“ 

.38/19“ 


1.25 

131 

135 

131 

135 


'/H3 -21 
VH3-2! 
Vi-13-21 
Vi-13-21 
Vi-13-21 
M -13-21 
Vi-13-21 
V4-13  21 
Vi-13-21 
M-13-21 
Vi-13-21 
Vi-13-21 
Vi-13-21 


XA  -20-2E 

Vi  -20-21 

Vi -20-2/ 

‘/a -20-2/ 

M-20-2B 

va  -20 -2/ 

Vi  *20  2/ 
*/e  70  2T1 
Vi -70  78 

6 32-2A 
6-32-2A 
14-20-2A 
Vi  *20  ? A 
Va  - 20  ■ 2 A 
Vi  -20-2A 
Via- 18  7 A 
Vi-i*  2 A 

M.-18ZA 
Vi  -20-2A 


V? -20-28 

Vi -20-28 


Flange 

Flange 


13-2A 

K-13-2A 

K13-2A 

V5-13-2A 

'/4-13-2A 


* 

- * N — Neoprene;  NR  - Natural  Rubber;  B - Buna;  BTR  — Lord  Broad  Temperature  Range  Elastomer 


* « * VlV 


A 


- f- 


- k 
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TRUCK 

MODELS 


4-53N 


> 116  HP  130  HP  140  HP 


■Ml 


MODELS 


4-53N  5047-5040 

5047-7040 
5047-7041 


SPECIFICATIONS 

-•  I 


Muriel V • . Hi-Economy 

Engine  Type \ • T*0  Cycle 

No  of  Cylinders  , . . . 4 

Bore  and  Stroke 1 

Two  Cycle  Displacement  (Every  Oownstroke  a Powerstroke) 

Rated  Brake  Horsepower— 2800  RPM  

Torque  

Compression  Ratio 

Net  Weight  (Dry)  with  Standard  Equipment 


4-53  (N40)  I 4-53  (N45)  4-53  (N50) 

Balanced  Match  Hi-Performance 

Two  Cycle  Two  Cycle 

4 4 

3J<  in.  x 4 'A  in  in.  x 4 M in. 

212  cu.  in.  212  cu.  in. 

130  140 

259  lb.  ft.  @ 1 500  RPM  \ 278  lb.  ft.  @ 1 800  RPM  286  lb  tt  @ 1 800  RPM 
21  to  1 \21  to  1 21  to  1 

1190  lbs  \ 190  lbs  11 90  lbs 


. 37A  in.  x 4M  in 
. 212  cu.  in. 

. 116 


STANDARD  EQUIPMENT 

J*  4^ » .wA  i,«  ^».  ■ i4  - ■" U— • 

Air  Compressor— 1Y*  CF  t 

Air  Inlet  Housing— Manual  shutdown  with  50"  cable 

Exhaust  Manifold— With  center  horizontal  outlet  and  flange 

Fan— 22*— 5 blade,  suction 

Flywheel— SAE  #2  for  14*  clutch  ! 

Flywheel  Housing— SAE  #2 


I 

Generator— 12  volt— 25  amp 

Governor— Limiting  speed 

Injectors— Cam-operated.  Unit  type 

Lube  Oil  Filter— Full  flow  filter 

Oil  Pan  and  Distribution  System— 10  degree  inclination 

Starting  Equipment— 12  volt— Sprag  clutch 

OPTIONAL  AND  EXTRA  EQUIPMENT  AVAILABLE 


PERFORMANCE 


ui — ju 


MODEL  4 53N  BALANCED  MATCH  (N46) 
BASIC  ENGINE  PERFORMANCE 


MODEL  4 53N  HIGH  POWER 
BASIC  ENGINE  PERFORM 


AAIIO  MjWI*  IX 
(.U/MtMlTI  I O WIImi*  V»  At 

HM*  Ml  III*  WA  .(VI. 

tJ  nw  I I it  v MOM  4*1 


i 


::::::::: 


HMH  OHIO 


t ».  n I iiH;  ..Mm  JiiiVV.*!  l.itlli*!  l»H  .kiIk  1*1.'  ;*  ! .J  .♦  a t.u  .l» 

l.j;,  >•  {•»..  j .v,  i • * i * • 1 1 » 1 1 . f«l! i » t j : * i *i 


luii  l ilufr  U.’liv:  .ii.r^  tuJ  uiud  m |*uumb  iiul  buK*! 

(..0)  M.jtl  lllllif 

lilt*.!  l{»\  1 1A|I  t*  • 1 1'  t .n.  ,1  .IV  I • • f r 

.1  * Ml.  i.loj  I M4« 
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for  complata  angina  s pacifications  for  your  particular  application.  IN  your  author  12 ad  Detroit  Diasal  raprasantativa 


5047-5040 


7 OD 
WATFR  iNlET 


WATER  OUTLET 
\k  OD 


■ > *i*l 


SAE  #2 
HOUSING 


FOR  COMPLETE  DIMENSIONS  REFER  TO  INST  DWG  2SA297 


5047-7040 


WATER  OUTLE1 
1*  OD 


33^ 
'?  HEIGHT 


EXHAUST  FLANGE 
3H  N PT  F 1 HD 


WATER  INLET 
2 OD 


FOR  COMPLETE  DIMENSIONS  REFER  TO  INST.  DWG  2SA270 


5047-7041 


-3B*  LENGTH 
•32X. 


-M'X,- 


Cl 

/ 

jN 

VI*_  J 

•GX«| 


-311*. 


FOR  COMPLETE  DIMENSIONS  REFER  TO  INST  OWG  2SA314 


DETROIT  DIESEL  ENGI nc  DIVISION 

PARTS  LIST  general  motors  corporation 

06  TOO  1364' ‘01 

wn 

f 

l INC 

part  no. 

QTY.  (CODE 

PART  NAME 

REMARKS 

5145617 

1 

COMPRESSOR  AIR  12CFM  PaW  .. 

RA 

5 1450  14 

6 

PLUG  PIPE3/8-18PTF  SHTHEXSOC  TEF 

HOLtiQW  ATa/ 

^ .... 
'I 

5145009 

1 

PLUG  P I PE  1 /8-27NPTFHEX SOC  TEF 

O/HOlE  WHR  REQ 

A 

1) 

5130964 

1 

PULLEY  COMP  6.25  DIA  2 GROOVE 

• - - 

103385 

1 

PIN  COT  1/8X1 

1 

5145594 

l 

BRACKET  AIR  COMP  MTG  4 

a* 

7 

106337 

6 

BOLT  7/16-14X1  3/8  aCOMP  TJ  , 

H 

103322 

6 

LW  7/16  aBRKr  i 

(1 

186622 

4 

BOLT  3/8-16X1  1/4  aBRKr 

10 
1 \ 

5157244 

1 

BOLT  3/8-16X1  3/4  SPL  °TJ 

103321 

5 

LW  3/8  oCYL  BLK  i 

12 

5131939 

1 

GASKET  AIR  COMP  aTO  COMP  BASE 

13 

5110411 

l 

STRAINER  ASM  AIR  COMP 

PA 

1 4 

5110410 

1 

R 

GASKET  AIR  COMP 

FURN  WITH  COMP 

15  

1 6 

179827 

2 

BOLT  5/16-18X2  1/4 

103320 

2 

LW  5/16 

17 

m.'»  5150023 

1 

P 

COVER  CYL  BLK  WAT  HOLE  PLN . 

IN  6A.1 

IH 

511  5097 

1 

COVER  CYL  BLK  WAT  HOLE  3/8NPT 

1*1 

OF:.  1798  16 

2 

D 

BOLT  5/16-18X3/4  aCVR  TO  BIX 

IN  6A1 

?n 

186625 

2 

BOLT  5/16-18X7/8  “CVR  TO  BLK 

21 

51091 16 

~n 

HOSE  1/2  X 10 

77 

5120020 

2 

FITTING  FEM  SWIV  1/2  HOSE  3/4-16 

23 

118757 

2 

EL  90  PEG  1/2  TUB  3/8  NPT  aCOMP  FRf  i 

24 

25 

OHO  5145014 

n 

0 

PLUG  PI PE3/8-1 8PTF  SHTHEXSOC  TEF 

IN  6K 3d 

5121810 

i 

HOSE  1/2  X 12  1/2 

20 

5120020 

i 

FITTING  FEM  SWIV  1/2  HOSE  3/4-16  alN 

PA 

**7 

118752, 

i 

CONN  1/2  TUB  3/8  NPT  alN  THERM  HS5 

PA 

• 

J* 

1 1 8 7 STT 

i 

EL  90  OEG  1/2  TUB  3/8  |NPT 

aCOMP  a 

l?0 

OE)  5145009 

i 

0 

PLUG  PIPE  1 /8-27NPTFHEXSQC  TEF 

IN  8J 

L_  T 
30 

A AAA  0105 

i 

HOSE  ASM  N06  13. BIN  At  A 

L.  — . 

U, 

“5100116 

— r 

ADAPTOR  1/8  PIPE 

COMP  BRKT 

• 

• 

32 

18  7 322 

2 

EL  90  DEG  3/8  TUB  1/8  NPT  i 

33  

34 

248  8022 

1 

CLIP  3/8  NEOPRENE  OLWR  FRT 

CVR  iOLT 

5163529 

1 

CLIP  5/16  DIA  aTO  LWR  FRT  CVR  BOLT i 

35 

5118398 

1 

HOSE  5/8X10  aCOMP  BRKT  TO  OIL  PAN 

as 

36 

5113215 

1 

FITTING  MALE  5/8  HOSE  l/2-14aBRKT  END 

37 

DEO  5145012 

1 

0 

PLUG  PIPE  1/2-14HEXS0C  TEF  aOILPAN 

IN  6c 

36 

9402001 

l 

ELBOW  45  PEG  5/8  TUB  7/8-14  EXT  PlN 

OIL  PAN 

39 

5113192 

1 

FITTING  FEM  SWIV  5/8  HOSE  7/8-14 

TO  9 02 801 

40 

CK  32  53 

1 

R 

SKETCH  INSTAL 

4 1 

42 

SEE  6K lb  FOR  DRIV  BELTS  1 

L-08-234 

43 

/IN  COMP  WHERE  REQ 

44 

aUSE  5134580  HOSE  5/8X16  WHEN 

L-27-274I5I 

4b 

6E-175  IS  SPEC  W/SUMP  TO  FRT 

1'— ■"  — — 

46 

IMOVE  VOLT  REG  TO  RR-MT  TO  SI  OF  BLK 

47 

48  

IMMEDIATELY  AHEAD  OF  STARTER 

yjjjwn* 

49  

50 

51 

52 

* 

A'. 

f( 

t 

w 

ul 

a 

1 56 
— 
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REVISIONS:  Rfclf 
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1 
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description  COf'P  12  CR/ SHF  TRI  DR  RHSI  STMP  PAN  53 

, GO 

'Ll?0 

DATE  ISSUED  05-08-73  DATE  SUPERSEDED  07^05-72  SHEET  01  Of  OOOl  . GROUP  NO.Q  6 T 0 0 136 

Eli ’ 
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T MO.  SU*  CL 
| 2530 


ASS 


KEY  WIDTH-, 


PlSCHARG^f^ANQE  If -27  nptf-2  HOLES  (FOR 
GOVERNOR)  LOCATION 

r.|-l8UNC-2B  2 HOLES 
\b  I OEEP 

JA_ 


OPTIONAL.  BOTH  IN  TOP 
OR  ONE  EACH  ENO 


a n: 


gasketiboth  OPFNINGS) 


9^  MAX. 


Ig  MAX.— 


a*- 


HEAD  AND  BLOCK 
ASSEMBLY- SEF 
NOTE  4 

COOLING  FINS- 


A 


$ y 


CRANKCASE 


INtrr  FLANGE 
ENLARGEO  VIEWING  PLANE  A~A 

-WTJ-I6UNF-20 


7 r-HlGH  KEY  SHOWN.* 
r?  H-  \0PTI0NAL  KEY 
\ MS35756-I7 


X)l+± 

W8“4 


”li  — 


the: 


\ r 1 1 5 >000 

\ f .005 
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4W  - 


—“ill  — 
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VIEW  C 


iM 


TAPES  PER  1^  OIA  '■ 

FOOT  ON  OIA.  4 HOLI'T 

ENLARGED  VIEW  B 


■£— 27NPTF 


-PLUG  OESIGN 
OPTIONAL 


y 


G UR  ATI  ON 
ANO  DIMENSIONS  OF 
BASE  OPENING 

TO  manufacturer'; 

STANDARD  PRACTICE 


UULt  lH 't 


OIL  INLET 
ENLARGED  VIEW  C 

(5)  FOP  changes  SEE  SHEETS  I ANO  2 


-H- 


V 


)UD»A. 
OIL  HOLE 


titl* 


P.A  ARMY— AT 
OrW  Cm* * 

AF-64 

**OCUtC«**T  JPCC^iCAliO.  | Sj*e«*fOCS 
1 MlL-C-<333« 

DD.r.  672-1 


IMS  PAST  NO. 
MS  S30JJ  -I 


COMPRESSOR.  Ri Cl  PROCAT INC. 
POWER  DRIVEN:  AIR  COOLED. 
\Z  C.F.M.  V f ’ UNLOADER 


MIUTAIT  ST  A N DA  H D 

MS  53032 
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NOTES J 

1.  This  COMPRESSOR  SHALL  CONFORM  TO  MIL-C-4S334,  TYPE  II. 

2.  RECOMMENCED  MAX  I HIM  OPERATING  SPEED  2400  RPN. 

3.  MAXIMUM  BUILD-UP  TINE  TO  PIMP  A 1000  CU.  IN.  RESERVOIR  TO  100  PSIQl 

21  SECONDS  - AT  COMPRESSOR  SPEED  OF  2400  RPM. 

33  SECONDS  - AT  COMPRESSOR  SPEED  Of  1200  RPM. 

4.  COMPRESSOR  SHALL  BE  CONSTRUCTED  TO  ALLOR  180°  ROTATION  Of  THE  HEAD  AND  BLOCK 
ASSEMBLY  TO  PROVIDE  FOR  RIGHT  OR  LEFT  LOCATION  Of  THE  INLET  AND  DISCHARGE 
FLANGES.  MANUFACTURER  SHALL  FURNISH  AN  INSTRUCTION  SHEET,  TOGETHER  RITH  A SPARE 
GASKET  FOR  EACH  COMPRESSOR. 

5.  MAXIMUM  (EIGHT!  37  POUNDS. 

6.  DIMENSIONS  ARE  IN  INCHES.  UNLESS  OTHCRilSE  SPECIFIED,  TO. OUNCES  ARE  ± 1/64  ON 
FRACTIONS,  ±.035  ON  DECIMALS,  ± 1°  ON  ANGLES,  ± 1/16  ON  CASTINGS. 

7.  THREADS  SHALL  BC  IN  ACCORDANCE  BITH  SCREW  THREAD  STANDARDS  FOR  FEDERAL  SERVICES 
HANDBOOK  M2 8. 

8.  THIS  STANDARD  IS  NOT  INTENDED  TO  LIMIT  CONSTRUCTION  TO  FEATURES  OTHER  THAN  AS 
SHOXN  HEREON,  BY  DIMENSIONS,  NOTATIONS,  OR  REFERENCED  D0CIMEN15. 

9.  REFERENCED  DOCUMENTS  SHALL  BE  OF  THE  ISSUE  IN  EFFECT  ON  DATE  Of  INVITATION  FOR 

10.  FOR  DESIGN  FEATURE  PURPOSES,  THIS  STANDARD  TAKES  PRECEDENCE  OVER  PROCUREMENT 
DOCUMENTS  REFERENCED  HEREIN. 


© 

N 

8 
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11.  MARKING  SHALL  CONSIST  OF  THE  MS  PART  NIMBER,  MAMUf ACTURER'S  IDENTIFICATION  AND 


SERIAL  NUMBER  IN  ACCORDANCE  BITH  MIL-STD-130. 
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VAULT 


COPY 


P A.  army-at 
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AF  - 84 


«iocu»fiBCMf  spBCiricAfio»« 
MIL-C-  45334 
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COMPRESSOR,  RECIPROCATING, 
POWER  DRIVEN  : AIR  COOLED, 

12  C.F.M.  W/ UNLOADER 
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MILITARY  STANDARD 
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Rockford  Clutches  • Power  Take-Olfs  • Gear  Reduction  Units  • Torque  Converters 


mechanic*!  • hydraulic 


HEAVY  DUTY  PULL -TYPE,  FULL  OIL-FLOW  CLUTCHES 


These  full  oil  flow  wet  clutches  deliver  top  per 
formance  in  motor  trucks  and  as  part  of  the 
drive  lines  for  other  heavy  duty  automotive 
equipment.  Handle  range  of  engine  sizes  from 
300  to  1100  lbs.  ft.  Long  life  and  exceptional 
dependability  are  due  to  full  oil  flow  continuous 
ly  pumped  by  internal-external  gear  pump  to  all 
friction  surfaces  of  the  plains.  Included  are  in 
tegral  oil  pump,  output  shaft  brake  and  2,  3,  or 
4 plates  depending  on  torque  outputs.  Compact 
clutch,  brake,  pump  and  sump  are  in  one  hous 
mg.  Remote  sump  available  when  required. 


Nt  w OIL  fcp'itig  Jt-4  * lutch 

. % J 


hfcW  OIL  over  tinier  clutch 


MOST  ROCKFORD  SPRING  LOADED  CLUTCHES  MAY  BE  HAO  WITH  OUR  VIBRATION  DAMPENER  FEATURE 


Model  RT  Single  plate,  dry.  for 
flat  flywheel,  Sizes  11.  12.  13,  14 
in.;  for  counterbored  flywheel  In  14 
and  15  in  sizes  Multiple  plate 
available. 


Model  RM  6‘/a,  8.  B*/a.  9.  10,  11 
in.  dia.  Available  with  flat  cover 
plate  for  use  with  counterbored  fly- 
wheel; some  sizes  available  with 
cupped  cover  plate  for  use  with  flat 
flywheel. 


Model  FA  Wet  or  dry  operation. 
With  or  without  dual  drive  design 
I for  constant-running  auxiliary 
drive,  with  PTO  splmed  hub, 


Model  TS  Single  plate,  dry;  5»/a, 
6,  6l/a  ‘0  ; 50  to  75  ft.  lb.  max  ca 
pacity.  Used  in  midget  cars  and 
trucks,  small  garden  tractors,  and 
auxiliary  drives  in  industrial  trucks. 


/ ^ . 


These  partial  specifications  represent  only  a few  of  the  available  sizes 


•i  j 


. 1 > 

\'A  ‘ 

- • 


CLUTCH  ’** 

L *-  j.  /» 

TORQUE 

CAPACITY 

w 

CLUTCH 

WEICHT 

OUTSIDE  DIA. 
OF  CLUTCH 

CLUTCH 
MOUNTING 
BOLT  CIRCLE 

PULD  , 
TYPE 
FULL  v 
OIL 
FLOW 

*:  2 - 

PLATE 

400  800  FT.  LBS. 

2 

1 74.7  LBS. 

14.997 

14.250 

~in 

PLATE 

6q0-T200  FT.  LBS. 

2 

84.0  LBS. 

14.997 

14.250 

4 

PLATE 

1000-1600  FT.  LBS. 

2 

94.6  LBS. 

14.997 

14.250 

ir 

RT 

320  FT.  LBS. 

4 

26  LBS. 

13.000 

12.377 
— 1T3/3 

► 12' RT 

430  FT.  LBS. 

3 

31  LBS. 

14.690 

13.502 
-.•13498  . 

13"  RT 

520  FT.  LBS. 

3 

48  LBS. 

15.380 

14.620 

^ 14' RT 

600  FT.  LBS. 

2 

66  LBS. 

16.250 

15.505 
15  494 

15-  RT 

950  FT.  LBS. 

2 

76  LBS. 

16628 

16,623 

1588 

11-  FA 

380  530  FT.  LBS. 

4 

28  LBS. 

12.436 

12.433 

11.750 

12-  FA 

480  770  FT.  LBS. 

4 

38  LBS. 

13.999 

13.996 

13.000 

14-  FA 

600  960  FT.  LBS. 

3 

54  LBS. 

; . 

15.502 

.1.5:493 

14.750 

Division  of  Borg  Warner  Corporation 


ROCKFORD  CLUTCH  “WS 


M. 
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TH£  CLARK  SPLIT  PIN  SYNCHRONIZER . . . 
It  synchronizes  transmission  gears  to 
the  speed  of  the  vehicle . . . smooths  up* 
or-down  shifting . . . prevents  gear  clash 
. . makes  shifts  much  easier.  Results 
include  longer  life  for  heavy  duty  trans- 
missions, (ess  driver  fatigue,  reduced 
driving  time. 


Features 


* 5 speeds  forward,  1 reverse 
■ Clark-designed  split  pin  synchronizers 
(■  positive  spline  locks 


- .C.  .V  JL.  ^ > 1 


CLqRK 

EQUIPMENT 


CLARK  EQUIPMENT  COMPAit  -,1 
AUTOMOTIVE  DIVISION  i 
Jackson,  Michigan  (517)  764  600Q  ) 72 


high  speed  P.T.O. 

P six  available  ratios 
P extra  capacity  synchronizers 
r constant  mesh  gears  in  4 top  speeds 
■ wide  gear  faces 


■ brake  equipment 

■ shift  lever  to  suit  requirements 

■ mechanical  remote  control 

■ bell  housing— S.A.E.  No.  2 or  No.  3 

A new  modern  design  transmission  with  greater 
torque  output  capability  to  handle  bigger  engines 
and  increased  GCW  loads,  the  Clark  280V  series  of 
synchronized  transmissions  incorporates  the  latest 
innovations  In  engineering  design,  materials  spec- 
ification and  manufacturing  techniques.  These  in- 
elude:  -Clark  designed  split-pin  synchronizers; 
positive  spline  locks  to  prevent  gear  popout;  and 
N-de  gear  faces  to  provide  conservative  gear  loads 
increased  transmission  life. 

Teviad  and  proved  in  dump  trucks,  transit  mixers 
ano  <ar  and  freight  haulers,  the  GTO-280  is  de- 
sign^ for  use  with  engines  in  the  280-350  lb  ft 
torqu ' range. 

See  revvse  side  for  specifications.  Phone,  write 
apS!StiC\^ddit,0nal  information  Foment  tq  your 
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l5Hr 
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N f 3 THtlADS 
SPflOOUtTli 
CONNECTION 


MODEL  280V 


NORMAL  TORQUE  RANQE:  280-350  LAs.  Ft 

Centnlt  Furnished  with  Canter  Control  and  Remote  Con-  f \ 
troi;  remote  control  optional  V / 

Sneeds* eter  Drive:  Rear  bearing  COVtf  is  arranged  lor 
■ Stewart-War  ner  type  speedomater  gears. 

Brahe  Equipment  Available!  Band  brake  9V4"  die.  by  9” 
wide,  with  -k.“  lining.  Hydraulic  pressed  and  ground  heavy 
duty  lining  with  counter  haraa  for  all  rivet  heads  used. 

Brake  Is  cam  operated  with  equalizing  shoes. 


me  aenos 

nodal 


SPUD 

Fifth* 


Tew — zeovo'~1eav 


oimci  oso.i 


faiaTM 1.43: 1 DIRECf* 

imno  7 40: 1 1 .86:1 


Je5v  su v ziev- 
"direct  direct  Dimer" 


second  eie.-i"  3 so:  z.de-.i 
JH“''  UM,h  ilMTlllri 
imsr-xssr-  i^rran 


■iTii  i.<7ii  Tsy.i  i.td:i 

iFii  zz4:t~iet.i  >.eii» 

e-oeil  sjo.1 

i5ET  d.ea.i  ~l.ee:  i 

5.f.»  l S.04.1  5,04. 1~ 
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AUTOMOTIVE  DIVISION 

\ 


ravarsa  Kiwr  on  ma  wi  Jioa  10  provioe 
of  oparatinf  ipMdt  Holt;  No  adapt* 

EE*  ' 

Svscfcrtaizari  in  lecond  third 
Ciiri  $ spin  pin  type 
greater  effective  com  t 
synchronizer  braking  caj 

BeH  Meesieg:  SAL  No.  2 or  No.  3 availdble. 

Clutch  Shaft  lad:  Wim  die.  standard  10  spline. 

Clutch  Instattatiee:  Arranged  to  suit  standard  makas. 
Mainshaft  lad:  IK*  dia.  MX  lOSpline. 

Ok  Capacity:  4 Quarts  ’.  *f“n 

Weight:  Apofosimateiy  2$8  lb*. 

Shift  Rpttera: 


\S  M-  Twy 


,C 


= MODEL  280V 

FIVE  SPEED  FORWARD 
AND  ONE  REVERSE 


GENERAL  SPECIFICATIONS 

, ’ ; ; • 

GEARS  — Quiet  constant  mesh  gears  for  the  four  top  speeds. 
SYNCHRONIZED— In  2nd,  3rd,  4th,  and  5th  Speeds. 
NOMINAL  TORQUE  RANGE— 280-350  LBS.  FT. 

WEIGHT — 275  lbs.  with  brake  os  shown. 

CLUTCH  HOUSING— S.A.E.  No.  2 and  No.  3. 


SPECITICATIONS  AND  OK  DESIGNS  AKl  SUBJICr 
TO  CHANGE  WITHOUT  NONCE  OR  OBLIGATION 

IYTUf\3.  O^GL  ^JZVAOTEl  ^U\  PT 

c>  n 

toAoTE'  -1_\  ^13 

CLARK  EQUIPMENT  COMPANY 

* « 

JACKSON  - - MICHIGAN,  U.S.A. 




COPYRIGHT  © CLARK  EQUIPMENT  CO. 
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Buchanan,  Michigan  vs-6-I96« 
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DRIVING  GEAR 
7/9  PITCH 

2T  12-Vhaihh 

G*  fc{>  AT 

K>00 

«>  ENurNt 

K**CCR 

A 

407 

4*>fi  PPM_ 
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.>80  VO 
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*571  RPM 

«C?V 
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48?i  H PM 

532 

?8?>V 

39T 

. 88V 

37  T 

Vi  RPM 

ooo 

269v 

4°T 

W N PM 

m 

UTkjN 

SPIED 

MODE lb 

280v 

Jb oso 

282v 

26  sv 

288V 

*B0v 

FIFTH 

oiwrcT 

».*eoi 

^iRfCT 

DiREtr 

DIRECT 

OiRECt 

FOURTH  1 

1481 

DcRECT 

1171 

14>1 

1 3M 

lift  i 

third 

2 401 

18ft  1 

?\f\  ~ 

■ 17*  n 

1 01  1 

101  1 

SECOND 

4 3PM 

♦ SOI 

4001 

4081 

3 Vl  1 

3 SOI 

first 

k 748  1 

sue  i 

6 091 

ft  OQi 

S98  1 ^ 

“Tori’" 

REVERSE 

6 JO  1 

so4  r 

5 801 

sab  i 

^041 

S04  t 

V] 


280-350  LBS.  FT.  NOMINAL  TORQUE  RANGE  '-When 
desired,  our  engineers  will  give  the  definite  torqi^  rating 
for  these  units  upon  receipt  of  complete  data  as  re  | uested 
on  our  standard  specification  sheets.  We  cannot  issume 
responsibility  for  installations  which  have  not  bt  l n ap- 
proved by  our  Engineering  Department. 

BELL  HOUSING— S.A.E.  No.  2 and  No.  3 
CLUTCH  SHAFT  END-1  Vi*  Dia.  Std.  10  Spline. 

CLUTCH  INSTALLATION— Arranged 
makes. 


MAINSHAFT  END—  H4'  Dia.  S.A.E.  10  Spline. 


MATERIAL— Gea  rs  and  mainshaft  made  of  Alloy  steel 
carburized.  Made  from  fine  grain,  full  upset  forgings 
heat  treated  to  obtain  the  maximum  properties  of  the 
steel  for  dash,  wear,  distortion  and  strength. 


CONTROLS — Furnished  with  Center  Control  Only. 


to  suit  Sta  | lard 
75  ! 


SPEEDOMETER  DRIVE— Rear  Bearing  Cover  is  arranged 
for  Stewart- Warner  type  speedometer  gears. 


RAKE  EQUIPMENT  AVAILABLE— Bond  Broke  9Vi"  Dio. 
x 3*  wide,  wifh  Vw*  lining.  Hydraulic  pressed  and  ground 
heavy  duty  lining  with  counterbores  for  all  rivet  heads 
used.  Brake  is  cam  operated  with  equalizing  shoes.  ' ' 


>11  CAPACITY— 4 Quarts. 

HEIGHT — 238  lbs.  with  all  equipment  as  shown  (except i 
broke).  37  lbs.  3*  x 9!/i"  brake,  cast  drum  and  flange. 
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FOR  RECOMMENDATIONS  AND  APPROVAL  PLEASE  FILL 
OUT  SPECIFICATION  SHEET  PROVIDED. 
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SPECIFICATIONS 
AIR  CLEANERS 

FWA  and  FWG  cleaners  can  be 
mounted  either  horizontally  or 
vertically. 
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•Ratings  are  at  i*  HjO  “Vacuator  cup  dimensions  will  vary  slightly  from  Standard 
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••Vacuator  cup  dimensions  will  vary  slightly  from  Standard 
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FILTER  CLEANER 
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Determent  with  ear- 
bon  dtssolvmr.  ad- 
ditive. Mis  w*  Ih 
water  Cleans  any 
washable  paper 
filter. 


FWG  CYCLOPAC  installed  hori- 
zontally on  farm  tractor. 


RESTRICTION 

GAUGE 

Signal  locks  in  view 
when  filter  element 
require*  servicing. 
Mount  on  dash  or 
cleaner. 
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NOTE:  Dimensions  not  cert.hed  - H?*qucvl 
prints  for  specific  design  applica- 
tions. 
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M-R-C  SINGLE-ROW 
DEEP-GROOVE  BEARINGS 
TYPE  S 


MRC  1900-S 

Extremely  Light  Scries 


Shaft  Fit* — see  page*  150  15S. 
Housing  Fit* — »«  pages  156*161. 


Shaft  Shoulders  \ 

>see  page  146. 
Housing  Shoulders  > 


• Radius  "r"  indicate*  maximum 
radius  on  shaft  or  in  housing  * 
bearing  corner  will  clear. 


f Also  available  with  one  shield,  tyr 
and  two  shields.  typ©»SFF. 


-*1  w L- 


l Also  available  with  one  seal,  tyj 
and  two  seals,  type-  SZZ. 


| This  sixe  not  presently  made  bt 
be  available  as  production  re 
menta  justify  tooling. 


1 See  page  168. 


Note:  Tolerances  shown  on  this 
are  ABEC  1 standard. 


i m 


rw  fm  t3*  r®*  * r53 


" '•  {l  it  i i l ii  1*  ii  tl  ii  ii  ii  iA  H u-  k-  uj  B 


jj  • ii  ii  ii  it  it 


_ •*  i*  cm  ter  I PAD  :s  present,  see  P-^: 


,ge  9 


100; 

• Specific  dynamic  capacity. 


Note:  Load  rating*  * on  A 
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39520 
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39522 

bear- 

cup  no. 

39528 

bear 

bore 

rodius 
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standout 

ing 

width 

outside 

standout 

ing 
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outside 

standout 

ing 

width 

A 

R 

diameter 

f 

C 

diameter 

F 

C 

diameter 

F 

C 

2.0000 

.03 

39573 

2.0000 

.14 

39575 

2.1250 

.14 

39578 

2.2500 

.14 

39580 

. 

2.2500 

.31 

39581 

- 4.4375 

.2500 

1.1875 

4.4375 

.2500 

1.4375 

4.7238 

.2284 

1.2894 

2.5000 

•2.5585 

.14 

.09 

39585 

39586 

lentth  — 1.1 873" 
rodius  — .13" 

lenfth  ■*  1 .0610" 

rodius  — .03" 

2.6250 

.14 

39590  j 

1 

1 1 

1 

1 

1 1 

1 

types 

TS 

TSF 

TDI 


•ton*  length  =.  1.2175* 


any  con*  in  this  scries  may  be  used  with  any  cup  in  this  series. 


-o«o« 


-0.3 


-o.e 


•00- 


basic  rating  @ 500  rpm 


radial  (BRR) 

6100  lbs. 

thrust  (BTR) 

3550  lbs. 

K 

1.72 

20  — ; 


use  modifying  factors  to  compare 
Timken  bearing  copacity-rafings  with 
other  makes  of  bearings. 


10- 
RCV.  PC* 
MINUTE 


-2.0 


30— : - 
“ — 2.3 


■ 3 0 


= 1213 

5 P£iO 
FACTO* 


COnv«tOHT  HU  ev  THf  TIMRCM  »OUM  MARINO  I 
ntlhTIO  IN  u.  s.  A. 


The  Timken  Roller  Bearing  Company 
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4 


9 Compensation  of  misalignment 

mwmmm 

■ mmsm 

^treSs  information  on  the  amounts  of  permissible  angola,  mis- 
alignment. 


6.  Permissible  angular  misalignment 


Bearing  type 


Misalignment 


self-aligning  ball  bearings 
barrel  roller  bearings 
spherical  roller  bearings 
spherical  roller  thrust  bearings 
deep  groove  ball  bearings,  standard  clearance 
deep  groove  ball  bearings.  C3  clearance 
deep  groove  ball  bearings.  C4  clearance 
cylindrical  roller  bearings  types  N and  NU.  scries  10.  2.  3.  4,  RLS. 

Rl  U RMS  and  RM  L 

cylindrical  roller  bearings,  any  other  types  and  senes 
tapered  roller  bearings 


mating  parts 
machined  to  k G/J  6 


4® 

4° 

0.5* 

3* 

8' 

12' 

16' 

4# 

2' 

2' 


1 

o 

1 L 

CTO 


The  Drime  causes  of  initial  misalignment  are  the  differences  in  height  between 
i'S*  o,  tho  housing  support  structures  to,  mstance  between 
the  base  plates  of  Plummer  blocks,  or  misalignment  of  housing  bores  it  they 
are  not  machined  in  one  setting. 

Self-aligning  bearings  are  also  chosen  in  cases  where  dynamic  misalignment 
through  major  shaft  deflections  or  housing  deformation  is  to  be  expected. 
The  spherical  basis  of  design  automatically  allows  the  bearing  to  correct  for 
Jhe  mSi^ned  condition.  If  rigid  bearings  were  provided  in  such  ap^cations 
“u9.d°  be  subject  to  a tilting  pressure  with  ronsequent  additional 

stressing. 

Under  load  a bearing  ring  should  only  be  swivelled  wl  en  the  bearing  rotates. 
Rotation  is  essential  to  ensure  adequate  lubricat.on  be.ween  roll  ng  elements 
and  raceways  Adequacy  of  lubrication  is  »n  its  turn  fcquired  to  neutralize 
the  effects  of  sliding  occurring  between  rollers  and  raceways  during  sw.veUing^ 
Thrust  ball  bearings  are  sensitive  to  out-of-squaren,..s  between  abutment 

surfacVand bearing  arris.  Machmmg  errors  of  this  “Vw^hmsTruS  ba!i 
the  provision  of  spherical  housing  washes  and  seating  washers.  Thrus 
bearings  with  spherical  housing  washers  and  seatm ; washers  aro  of  the 
single  or  double-acting  type. 
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INVOLUTE  SPLINES,  SERRATIONS.  AND  INSPECTION-INVOLUTE  SPLINES 

TABLE  TO— FLAT  ROOT  SIDE  FIT— a/16  PITCH 


52', 


X 


Internol 
and  E sternal 

Internal 

Drawing  Data  Fig.  5 

External 

Drawing  Data  Fig.  6 

Spaco  Width* 

Tooth  Thicknott* 

N 

D 

ob 

Or, 

D FI 

Oott  1 Fit 

Clati  3 Fit 

Do 

Dr. 

Df« 
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Pitch 

Bote 

Moior 

Form 

Oi 
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Form 
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0.9743 

1.2500 

1.2250 

1.0159 

0.1992 

0.1963 

0.1949 

0.1919 

0.1963 

0.1934 

1.2710 

1.0119 

C.9710 

10 

1.2500 

1.0825 

1.3750 

1.3500 

1.1374 

0.1993 

0.1963 

0.1948 

0.1918 

0.1963 

0.1934 

1.3460 

1.1334 

1 .0960 

1! 

1.3750 

1.1908 

17000 

1.4750 

1.2596 

0.1993 

0.1963 

0.1948 

0.1918 

0.1963 

0.1933 

1.4710 

1.7*56 

* 7710 

12 

1.5000 

1.2990 

1.6250 

1.6000 

17S23 

0.1993 

0.1963 

0.1948 

0.1918 

0.1963 

0.1933 

1.5960 

1.3783 

0400 

13 

1.6250 

1.4073 

1.7500 

1.7  .*50 

1.ID54 

0.1' 94 

0.1963 

0.1948 

0.1918 

0.1963 

0.1932 

17210 

1.5014 

1.4710 

14 

17500 

1.5155 

1.8750 

1.8500 

1.6208 

0.1994 

0.1963 

0.1948 

0.1917 

0.1963 

0.1932 

1.8460 

; *748 

1.5900 

IS 

1.8750 

1 .6238 

2.0000 

1.9750 

1.7324 

0.1994 

0.1963 

0.1948 

0.1916 

0.1963 

0.1932 

1.9710 

1.7484 

17210 

16 

2.0000 

17321 

2.1250 

2. 100P 

1 £707 

0.1995 

0.1963 

0.1948 

0.1916 

0.1963 

0.1931 

2.0960 

1.8771 

1 8460 

17 

2.1250 

1.8403 

2.2  500 

2.2253 

2.0004 

0.1993 

0.1963 

0.1948 

0.1915 

0.1963 

0.1931 

2.2210 

1.9962 

1.9710 

18 

2.2500 

1.9406 

2.3/50 

7.3505 

2.1750 

0.1995 

0.1963 

0.1948 

0.1915 

0.1963 

0.1931 

2.3460 

2.1205 

2.0960 

19 

2.3750 

2.0568 

2.5COO 

2.4758 

7.2500 

0.1996 

0.1963 

0.1948 

0.1914 

0.1963 

0.1930 

2.4710 

2.2452 

2.2210 

20 

2.5000 

2.1651 

2.6250 

2.6010 

2.3750 

0.1996 

0.1963 

0.1947 

0.1194 

0.1963 

0.1930 

2.5960 

2.3700 

27400 

21 

7 4 • o 

27733 

27T  0 

27263 

7 5:^0 

0.1996 

0.1963 

0.1947 

0.1913 

0.1963 

0.1930 

27710 

2.4948 

2 4710 

A 22 

2.7500 

2.3816 

2.8/50 

2.8515 

2/.  >30 

0.1997 

0.1963 

0.1947 

0.1913 

0.1963 

0.1929 

2.8460 

2.6195 

7.5900 

2) 

2.8750 

2.4898 

3.0*. 00 

2.9768 

27500 

0.1997 

0.1963 

0.1947 

0.1913 

0.1963 

0.1929 

2.9710 

27442 

2.7210 

24 

3.0000 

2.5981 

3.1250 

3.1070 

2.8/50 

0.1997 

0.1963 

0.1947 

0.1912 

0.1963 

0.1929 

3.0960 

2.8690 

2.8450 

25 

3.1250 

27063 

3.2500 

3.2273 

3.0000 

0.1998 

0.1963 

0.1947 

0.1912 

0.1963 

0.1928 

3.2210 

2.9938 

2.9710 

26 

3.2500 

2.8146 

3.3750 

3 3525 

3.1750 

0.1998 

0.1963 

0.1947 

0.1911 

0.1963 

0.1928 

3.3460 

3.1 185 

3.0900 

27 

3.3750 

2.9228 

37000 

3.4778 

3.2  500 

0.1999 

0.1963 

0 1947 

0.191 1 

0.1963 

0.1928 

3.4/0 

3.2432 

3.2210 

38 

3.5000 

3.031  t 

3.6250 

3.6030 

3.3750 

0.1999 

0.1963 

0.1947 

0.1910 

0.1963 

0.1927 

3.5960 

3.3680 

3.34  00 

29 

3.6250 

3.1393 

37500 

37787 

3.5000 

0.1999 

0.1963 

0.1947 

0.1910 

0.1963 

0.1927 

37210 

37*28 

3.4710 

20 

37500 

3.2476 

3.8750 

3.8535 

3.6250 

07000 

0.1963 

0.1946 

0.1909 

0.1963 

0.1926 

3.8460 

? 6*73 

3.5960 

21 

3.8750 

. 3.3558 

4 0000 

3.9788 

3.7500 

0.2000 

0.1963 

0.1946 

0.1909 

0.1963 

0.1926 

3.9710 

37422 

3 7210 

32 

4.0000 

# 3.4641 

4.1250 

4.1040 

3 8750 

0.2000 

0.1963 

0.1946 

0.1909 

0.1963 

0.1926 

4.0960 

3.8670 

3.8460 

33 

4.1250 

37724 

4.2  500 

4.7273 

4.0000 

0.2001 

0.1963 

0.1946 

0.1908 

0.1963 

0.1923 

4.2210 

3.9918 

3.9710 

34 

4.2500 

3.6806 

4.3750 

4.3545 

4.1250 

0.2001 

0.1963 

0.1946 

0.1908 

0.1963 

0.1925 

4.3460 

4.1165 

4.0900 

35 

4.3750 

378C9 

470C9 

4.47  ?«> 

4.25w0 

0.2001 

0.1  ?w3 

C.l  946 

0.1907 

0.1963 

0.1925 

4.4710 

4.2412 

4.2210 

X 36 

4.5000 

3.8971 

4.6230 

4.6050 

4.3750 

0.2002 

0.1963 

0.1946 

0.1907 

0.1963 

0.1924 

4.5960 

4.3660 

4.3460 

37 

4.6250 

4.0054 

47500 

47303 

4.5000 

0.2002 

0.1963 

0.1946 

0.1906 

0.1963 

0.1924 

47210 

4.4908 

4.4710 

38 

47500 

4.1136 

4.8750 

4.85S5 

4 6750 

0.2002 

0.1963 

0.1946 

0.1906 

0.1963 

0.1924 

4.8160 

4.6135 

4.6960 

39 

4.8750 

4.2219 

5.0000 

4.9  8C  8 

47500 

0.2003 

0.1963 

0.1946 

0.1905 

0.1963 

0.1923 

4.9710 

47402 

47210 

40 

5.0000 

47301 

5.1230 

5.1060 

4.8750 

0.2003 

0.1963 

0.1945 

0.1905 

0.1963 

0.1923 

3.0960 

4.1650 

4.8460 

41 

5.1750 

4.4384 

5.2500 

5.7313 

5.0000 

07003 

0.1963 

0.1945 

0.1905 

0.1963 

0.1923 

4.9898 

4.9710 

<2 

5.2500 

4.5466 

3.3750 

5.3365 

5.1750 

07004 

0.1963 

0.1945 

0.1904 

0.1963 

0.1972 

S.u4/0 

5.1  145 

5.0900 

43 

5.3750 

4.6549 

37000 

5.4818 

5.2500 

0.2004 

0.1963 

0.1945 

0.1904 

0.1963 

0.1922 

5.4710 

5.2392 

5.2210 

44 

5.5000 

47631 

5.6250 

5.6070 

5.3750 

0.2004 

0.1963 

0.1945 

0.1903 

0.1963 

0.1922 

5.3960 

5.3640 

57460 

45 

5.6250 

4.8714 

57500 

37323 

5.5COO 

0.2005 

0.1963 

0.1945 

0.1903 

0.1963 

0.1921 

57210 

5.4888 

5.4710 

O 46 

57500 

4.9796 

5.8750 

5.8575 

5.62SO 

07005 

0.1963 

0.1945 

0.1902 

0.1963 

0.1971 

5.8460 

5.6133 

5.3900 

.47 

5.8750 

5.0879 

6.0000 

5.9828 

57500 

07005 

0.1963 

0.1945 

0.1902 

0.1963 

0.1921 

5.9710 

57382 

5.7210 

^ — 48 

6.0000 

J.1962 

6.1250 

6.1080 

5.8750 

07006 

0.1963 

0.1945 

0.1901 

0.1963 

0.1920 

6.0960 

5.6630 

5.8400 

49 

6.1750 

5.3044 

6.2*00 

6*2333 

6.0000 

0.2006 

0.1963 

0.1945 

0.1901 

0.1963 

0.1920 

6.2210 

5.9878 

5.9710 

SO 

6.2500 

5.4127 

6.2750 

6.3585 

6.1750 

0.2007 

0.1963 

0.1944 

0.1900 

0.1963 

0.1919 

6.3460 

6.1125 

6.0960 

r 51 

6.3730 

57209 

6.5000 

6.4838 

6.2500 

07007 

0.1963 

0.1944 

0.1900 

0.1963 

0.1919 

6.4710 

6.2372 

6.2210 

52 

6.5000 

5.6292 

^0.6  2 50 

6.6090 

6 3750 

07007 

0.1963 

0.1944 

0.1900 

0.1963 

0.1919 

6.5960 

6.3620 

6.3460 

53 

6.6750 

57374 

67500 

67343 

6.5000 

0.2008 

0.1963 

0.1944 

0.1899 

0.1963 

0.1918 

67210 

6.4868 

0.4710 

54 

67500 

3.8457 

6.8750 

6.8  595 

6.6250 

0.2008 

0.1963 

0.1944 

0.1899 

0.1963 

0.1918 

6.8460 

6.6113 

0.3900 

55 

6.8750 

5.9539 

7.0000 

6.9848 

67300 

07008 

0.1963 

0.1944 

0.1898 

0.1963 

0.1918 

6.9710 

67362 

07210 

56 

7.0000 

6.0622 

7.J250 

7.1100 

6.8750 

07009 

0,1963 

0.1944 

0.1898 

0.1963 

0.1917 

6.0960 

6.8610 

0.8400 

57 

7.1250 

6.1704 

7.2  500 

7.2353 

7.0000 

0.2009 

0.1963 

0.1944 

0.1  897 

0.1963 

0.1917 

77210 

6.9858 

0.97IC 

St 

7.7500 

6.2787 

7.3750 

7.3605 

7.1250 

07009 

0.1963 

0.1944 

0.1897 

0.1963 

0.1917 

77460 

7.1105 

7C950 

59 

7.3750 

6.3870 

7.5000 

7.4  858 

7.2  50C 

07010 

0.1963 

0.1944 

0.1  896 

0.1963 

0.1916 

7.4710 

7.2352 

7.2210 

60 

7.5000 

6.4952 

77250 

7.6110 

7.3750 

07010 

0.1963 

0.1943 

0.1896 

0.1963 

0.1916 

77960 

77600 

77460 

•Meoturemenfi  w.fh  p'oi  cannot  bo  utod  to  determine  elective  tpoco  width  and  tooth 
thick  •».  Meaturementt  with  pint  lor  octuol  tpoco  width  and  tooth  thicknott  or#  in  Toblot  62. 
63  and  64. 

^For  (REF)  minimum  actual  tpoco  width,  ond  (REF)  maximum  octval  tooth  thlcknoai.  too 
Toblo  39. 


* For  (REF)  maximum  off  actio#  tpoco  width. 
Toblo  39. 

* Figurei  in  bold  typo  or#  modified  voiuet. 


and  (REF)  minimum  effective  tooth  thickneu.  too 
• oo  Section  40 
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V L (.(?!  t Rj.) 
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: 

R, 
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! — - • \<~]  S I KJ 
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\ ~ .3' 
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(k3.\4)^)U0fa) 
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DETROIT  DIESEL  ENGINE  DIVISION 

GENERAL  MOTORS  CORPORATION 


BASIC  ENGINE 
MODEL  4-53N  DIESEL 
(4  VALVE  HEAD) 
N40  INJECTORS 


125 


B 

£ 

2 

w 

GO 

g 

K 

w 


100 


75 


50 


25 

.2  I 

JB  FT 

• 

0 

roi 

[Ql 

fE 

1 2] 

L6  I 

..B  ] 

rT 

• 

. 

• 

•-1 

15  I 

3HI 

> 

BR/ 

iKE  HC 

)RS 

EPOW. 

ER 

T3 

G 

urt  rwvy uuiru  i 

GUARANTEED  WITHIN  5%  AT 

S 

AE  STD  AMBIENT  CONDITIONS:- 
,IR  TEMP  85°F,  ELEV  500  FT, 

. > 

A 

- 

E 

wa 

AD 

X u 

SIT 

X 

J7UI 

;>  Li. 

b/L 

;u  i 

pT- 

FI 

JEI 

, CC 

)NS 

UMPT] 

[ON 

9R0 

260 

240 

220 

200 


X 


I 

k 

X 

Cl 


x 

o 

H 


.440 
.420 
.400 
. 3S0 


S 

x 


u. 


1000 


1500 


2000  2500 
ENGINE  SPEED  - RPM 


3000 
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E4-5041-52-4 

3/17/64 


DE'rnO1 2 3"  DIESEL  ALLISON  COOLING  FANS 


Page 

No. 


1 

1 

2 

2 

2 

2 

4 

4 

4 
3 

5 

5 

6 
6 
G 
G 
7 
7 
7 

7 

20 

20 

8 
8 

9 

9 

9 

9 

28 

16 

11 

12 


Fan 
Pari  No. 
GM 


Blade 

Description 
Dia.  - Blades  x 
Projected  Width 


5128407 

5128457 

5146844 

5146844 

5146815 

5146845 

5112830 

5145773 

5147710 

5147711 

5145211 

5145212 

5100158 

5119011 

5119011 

5119014 

5119012 

5119013 

5145904 

5162837 

5173871 

5173872 

3292286 

3223656 

5124701 

5128508 

5100183 

5140100 

5139962 

5173129 

5173130 

5171228 


14  - 6 x 1.34 
14  - u X 1.34 

17  - G - 1.75 
17  - C - 1.75 

17  - 6 - 1.75 
17-6-1.75 

18  - 6 - 2s3S 
18  - C - 2.38 
18  - C - 2.38 
18  - 6 - 2. 38 

20  - 6 - 2.27 
20-6-2.27 

22  - 5 X 2 
22  - 5 X 2 
22  - 5 X 2 
22  — 5 x 2 
22  - 5 x 2 3/4 
22  - 5 x 2 3/4 
22  - 5 x 2 3/4 
22  - 5 x 2 3/4 
22  - 3 x 2 1/4 
22  - G x 2 1/4 
22  - G x 2 3/8 
22  - 6 X 2 3/8 

24  - 6 x 2 3/8 
24  - 6 x 2 3/8 
24  - 6 x 2 3/8 
24  - 6 x 3 3/8 
24  - 6 x 2.50 

2G  - 4 x 2 3/8 
26  - 4 x 2 1/2 
26  - G x 2 3/4 


Used 

As 

(l) 

Drive 

Ratio 

Characteristic 
Curve  Number 

Model 

Usage 

)3l\vr. 

Suet 

(2) 

(3) 

Performance 

R. 

IT. 

L. 

H. 

R. 

H. 

L. 

IT. 

—7 

* 

$ 

1.25 

1 

Fl-0000-00 -46 

2-53 

* 

* 

1.70 

2 

Fl-0000-00-46 

2-53 

* 

* 

1.25 

2 

Fl-0000-00-47 

53 

♦ 

* 

1.0 

1 

Fl-0000-00-47 

53 

* 

* 

1.25 

2 

FI -0600-00-47 

53 

* 

★ 

1.0 

1 

Fl-0000-00-47 

53 

4c 

♦ 

1.54 

7 

Fi-0000-00-54 

2-71 

* 

* 

1.25 

4 

Fl-0000-00-54 

53,  71 

4? 

* 

1.25 

4 

Fl-0000-00-54 

53,  71 

* 

* 

1.54 

5 

Fl-0000-00-52 

2-71 

* 

* 

1.00 

3 

Fl-0000-00-56 

53,  71 

* 

* 

1.00 

3 

Fl-0000-00-56 

53,  71 

♦ 

* 

1.0 

15 

Fl-0000-00-58 

4-53 

♦ 

* 

1.25' 

17 

Fl-0000-00-58 

3,  4-53 

* 

* 

1.0 

15 

Fl-0000-00-58 

3,  4-53 

* 

* 

1.0 

15 

Fl-COOO-OO-oS 

3,  4-53 

* 

♦ 

1.0 

16 

Fl-0000-00-59 

3,  4-53 

♦ 

* 

1.0 

16 

FI-0000-00-59 

3,  4-53 

* 

* 

1.0 

16 

Fl-0000-00-59 

53 

* 

* _ 

1.0 

16 

Fl-0000-00-59 

53 

* 

♦ 

.1.1 

17 

Fl-0000-00-73 

6V-53 

* 

★ 

1.1 

17 

Fl-0000-00-73 

6V-53 

* 

; * 

1.25 

8 

Fl-0000-00-60 

3,  4,  6-71 

* 

* 

• 

1.3 

9 

Fl-0000-00-60 

4-71 

* 

♦ 

1.25 

10 

Fl-0000-00-61 

4-53 

* 

* 

1.25 

10 

Fl-0000-00-61 

6V-71 

♦ 

* 

1.1 

7 

Fl-0000-00-61 

6V-53 

* 

4c 

1.0 

6 

Fl-0000-00-61 

3,4-53,3,4-7] 

* 

1.0 

6 

Fl-0000-00-90 

6-71 

* 

* 

1.25 

10 

Fl-0000-00-62 

3,4-71,  V71 

* 

♦ 

1.25 

10 

Fl-0000-00-63 

3,  4-71 

♦ 

♦ 

1.25 

12 

Fl-0000-00-64 

71,  V-71 , 

6V-53,  8V-53 

( 1)  Fan  Speed  - Engine  Speed  x Drive  Ratio. 

(2)  Under  this  number  horsepower  is  on  curve  No.  F 1-0000-00-43,  Sheet  1 & 2. 

(3)  Air  Delivery  at  Fan  RPM. 
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RO-RN-S97 


22371  Newman  Avenue.  Urarhorn.  Mi-:!ii<cin  --  <18124 
Phono:  Area  313  - LO.  1-7037  TWX -313  278  0756 


December  21,  1973 


Mr.  H.  C.  Kirchner 
PACIFIC  CAR  & FOUNDRY 
1400  4th  St.  North 
Renton,  Washington  98055 

Dear  Mr.  Kirchner: 

Supplementing  our  letter  of  December  4th  we  are  attaching  the  following: 

I.  Rear  Shock  Data  - 1-5/8"  Bore 

A. 

Typical  unit  outline  drawing  680055  which  indicates 
recommended  2.5  dia.  mounting  ends  and  method  of  dimen- 
sioning. 

B*  Section  Drawing  422512  illustrating  unit  construction  and 
minimum  dead  length  of  4.00  plus  mounting  ends.  Strokes 
**  can  be  specified  in  .250  increments. 

C*  Installation  drawing  420212  which  shows  Type  I mounting 
we  recommend  for  rear. 

II.  Front  Shock  Data  - 1-3/8"  Pore 

A*  Typical  unit  outline  drawing  651018  illustrating  integral  mounting 
which  uses  .75  dia.  bolt. 

Section  Drawing  422517  describing  unit  and  minimum  dead  length 
3.952  plus  mounting  ends.  Strokes  available  in  .25  increments. 

We  trust  this  information  will  be  of  aid  to  you. 
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^STRAIGHT  AIR  SYSTEM 


PROTECTED  TRACTOR 


- -i-* -*  , Vr  ^v  i#-^ - II  »M0^kUm  

20 

19 


1.  COMPRESSOR  (includes  control 
valve) 

2.  ALCOHOL  INJECTOR -Accessory 
option 

3.  SINGLE  CHECK  VALVE 

4.  AIR  TANK 

5.  RESERVOIR  SAFETY  VALVE 

6.  FOOT  APPLICATION  VALVE 

7.  HAND  APPLICATION  VALVE 
Accessory  option 

8.  TWO-WAY  CHECK  VALVE 
Accessory  option 

9.  QUICK  RELEASE  VALVE  (shown) 
or  optional  Tee 


) 


AIR-OVER-HYDRAULIC  SYSTEM 


— • * 


TO.  RELAY  DUICK  RELEASE  VALVE 
(shown)  or  optional  Quick-Release 
Valve  or  Tee 

11.  BRAKE  CHAMBER  and  SLACK 
ADJUSTER  (straight-air)  or  POWER 
CLUSTER  (air  over-hydraulic) 

12.  SWITCH.  NORMAL  STOP  LIGHT 
CIRCUIT 

13.  SWITCH.  LOW  PRESSURE 
INDICATOR  CIRCUIT 

14.  AIR  GAUGE 

15.  EMERGENCY  BRAKE  VALVE 

16.  TRACTOR  AIR  LINE  PROTECTION 
VALVE 

17.  SWITCH.  EMERGENCY  STOP-LIGHT 
CIRCUIT 

18.  MOISTURE  EJECTION  VALVE 
Accessory  option 

19.  EMERGENCY  AIR  LINE  and 
HOSE  COUPLER 

20.  SERVICE  AIR  LINE  and 
HOSE  COUPLER 


PROTECTED  TRACTOR 

15 


188 


7^-fi 


air  brake  systems 


* 


% 


PROTECTED  SEMI-TRAILER  •• 


STRAIGHT  AIR  SYSTEM 


AIR-OVER-HYDRAUUC  SYSTEM 


1.  EMERGENCY  AIR  LINE 

2.  SERVICE  AIR  LINE 

3.  RELAY  QUICK-RELEASE  EMERGENCY 
(BREAKAWAY)  VALVE 


PROTECTED  FULL  TRAILER 


4.  CLOSE-COUPLED  TRAILER  TANK 


5.  QUICK-RELEASE  VALVE  (shown) 

Anlinn^l  Too 


6.  BRAKE  CHAMBER  and  SUCK 
ADJUSTER  (straight-air)  or  POWER 
CLUSTER  (air-over-hydraulic) 
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AIR 

APPLICATION  VALVES 


TYPE  FF 


TREADLE  VALVE 

Standard  Valv* 


AE31770 w/H"-18  Application  Port* 

AE31865 w/Vi"-14  Application  Ports 


PUSH  VALVE 

Standard  Valve 


AE31680 w/H"-18  Application  Ports 

AE31863 w/>4"*14  Application  Ports 

With  Threaded  Path  Rod  — Vi"-20  Thread  _ 

AE34290 w/H"-18  Application  Ports 

With  Elliptical  Mounting  flange  — 2 Hole 

AE33990 w/Vi"-14  Application  Ports 


The  new  type  FF  foot  application  valve  is  a cor- 
rosion resistant  unit  which  is  both  smaller  and 
lighter  than  equivalent  old  style  valves,  yet 
maintains  the  same  high  capacity  performance. 
The  type  FF  application  valve  has  a graduated 
metering  range.  Normal  braking  pressures  in 
the  5 to  75  psi  range  are  metered  in  exact  pro- 
portion-to  foot  pressure  and  pedal  movement. 
Above  75  psi  the  full  tank  pressure  is  "dumped" 
for  emergency  braking. 


EXHAUST 

PORT 


DELIVERY 

PORTS 


INLET  EXHAUST 
VALVE  CARTRIDGE 


INLET  PORT 


Val*«  illustrated  in  "r»l*a««d"  position 


PUSH  TYPE 


3.25  lbs. 


- k ■ -• — 


' V .• 


Controlling  force,  applied  at  the  valve  push 
rod  and  transferred  through  a piston  stem  and 
metering  spring,  strokes  the  application  piston 
against  its  return  spring.  During  the  stroke,  the 
piston  picks  up  the  spring  loaded  inlet-exhaust 
valve  cartridge.  The  centered  exhaust  passage 
in  the  piston  is  closed  as  the  piston  meets  the 
cartridge  exhaust  (inner)  poppet  and  then  the 
continuing  stroke  unseats  the  inlet  (outer)  pop- 
pet, admitting  compressed  air  into  the  applica- 
tion system.  Applied  air  also  by-passes  to  the 
piston  through  an  equalization  orifice.  Pressure 
building  against  the  piston  forces  it  to  move 
back  upon  the  stem,  compressing  the  metering 
spring.  The  piston  is  balanced  by  these  oppos- 
ing forces  as  its  lapping  action  permits  the 
spring  load  to  close  the  inlet  poppet  while  hold- 
ing the  exhaust  poppet  seated  on  the  piston. 
The  unit  remains  poised  in  this  "holding  posi- 
tion until  another  movement  of  the  push  rod 
unbalances  it,  either  to  admit  increased  air  pres- 
sure or  to  exhaust  the  system. 

The  valve  meters  pressure  up  to  approximately 
75  psi.  Above  this  pressure  the  piston  stem  and 
piston  bottom,  lap  is  prevented,  the  inlet  poppet 
remains  fully  open  and  tank  pressure  is  applied. 
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HAND 

AIR  APPLICATION  VALVE 

TYPE  HE  — Trailer  Control 


Valve  Part  No.  *AE43769,  w/Bracke» 

Valve  Part  No.  *\AE25340,  W/Bracket 

( AE258'.  6,  w/o  Bracket 

* Different  Mondle  portion* 


This  metering  type  hand  control  valve  regulates 
braking  air  pressure  in  direct  proportion  to  hana 
pressure  and  movement.  Braking  effort  bal- 
ances every  movement  of  the  control  valve 
handle.  Resistance  increases  or  decreases  with 
the  braking  eflort  and  handle  feel  provides 
the  driver  with  a braking  "gauge"  to  Secure  a 
smooth  stop  throughout  the  range  from  slow 
to  emergency  deceleration. 

• The  Wagner  Air  Brake  Trailer  Control  Valve 
provides  the  driver  with  independent  metered 
control  of  the  trailer  brakes  on  combination 
vehicles.  If  the  tractor  is  equipped  with  air 
brakes,  the  foot  application  valve  also  oper- 
ates  the  trailer  brakes  in  conjunction  with  the 
tractor  brakes.  In  this  dual  system,  a two-way 
check  valve  separates  hand  valve  and  toot 
valve  so  that  no  application  pressure  escapes 
through  the  exhaust  port  oi  the  valve  not  in  use. 


Weight,  w/o  bracket 3.5  lb. 

w/  bracket . « . 3.8  lb. 


• . Vvv- 

i , 


r i 
\ 


The  valve  is  in  exhaust  position  (handle  rotated 
counterclockwise)  and  the  application  side  oi 
the  system  is  open  to  atmosphere  until  the  brake 
application  cycle  starts.  Clockwise  movement 
of  the  handle  rotates  the  actuating  cam  down- 
ward as  cam  ramps  slide  on  pins  threaded  into 
the  valve  body.  Downward  thrust  is  transferred 
to  the  metering  piston  through  a travel  adjust- 
ing nut  and  metering  spring.  The  piston  is  forced 
down,  closing  the  exhaust  valve  to  seal  the 
system  from  atmosphere.  Further  movement 
forces  open  the  inlet  valve  mounted  on  the  ex- 
haust valve  stem.  Tank  air  pressure  now  flows 
past  the  inlet  valve  and  through  the  outlet  port, 
applying  the  brakes.  Applied  air  pressure  also 
builds  against  the  face  of  the  metering  piston 
and  cup.  opposing  the  downward  thrust.  In- 
creasing pressure  returns  the  piston  and  cup 
until  compression  of  the  metering  spring  bal- 
ances application  pressure  against  pressure  on 
the  handle.  As  the  piston  returns,  the  valve  re- 
turn spring  holds  the  exhaust  valve  seated 
while  closing  the  inlet  valve  at  the  balanced 
braking  pressure.  Additional  handle  movement 
forces  the  piston  and  metering  spring  to  com- 
pensate the  increase  or  decrease  by  moving  to 
relieve  the  unbalanced  pressure  condition. 


APPLICATION 
(TO  MAKES) 


EXHAUST 


INLET  (FROM  TANK) 


Depending  upon  the  direction  of  movement,  ap- 
plied air  pressure  is  either  increased  or  ex- 
hausted to  atmosphere. 
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SINGLE  CHECK  VALVES 

TYPE  SA 


' 4, 


Li 


' U_lv^ 

iftj 

Port  No.  AC267 
Weight  0.5  lbs. 


Port  Nos.  AC  16739, 
23540,  40574 
Weight  0.6  lbs. 


Tubing 

Sit* 

Thread 

-A" 

Thread 

length 

Port 

Number 

H* 

H' 

\i".  VS 
X’ 

\i  ■ 18  Femals 
- 18  Male 
• 14  Male 
- 14  Male 

- 13  Female 
Vi*  - 18  Female 
Vj* . 14  Female 
W . 14  Female 

2S,' 

2*V 

3*4/ 

ft,* 

AC267 

AC16739 

AC23540 

AC40574 

TWO-WAY  CHECK  VALVES 


TYPE  WB 

Weight  0.6  lbs. 


FOUR  FEMALE  PORTS 


Tubing  Th'««»d 

Site  A’ 

Thread 

Length 

~cr 

Port 

Number 

1 MALE  AND  3 FEMALE  PORTS 

%”  J4"- 18  Female 

*4"  »4"-18  Female 

%"*18  Female 

FOUR  FEMALE  PORTS 

W yAn- 18  Female 

W-'A*  !4"-18  Female 

xl"  #54"*18  Female 

**4"*18  Female*'' 
%l"  Female 

W V'-18  Female 

J4M4  Male 
K"-18  Male 
!4"*14  Male 

•4".  18  Female 
H"*18  Female 
1 54**18  Female 
*/4"-18  Female 
V'*18  Female 
}*"-18  Female 

VAT 
2 %" 

2%" 

2*144" 
2**4" 
2*  !44m 
2*144" 
2*144" 
2*144" 

AC32917 

AC32940 

AC43755 

AC32922 

AC32938 

AC35893 

AC36709 

AC40522 

AC43912 

1 MALE  • 3 FEMALE  PORTS 

AIR  LINE 


* One  outlet  contains  AC31283  Pipe  Plug, 
t Outlet  contains  !4"  Close  Pipe  Nipple— W long. 


%•  FEMALE 
PIPE  THREAD 


«r-  . . ye 


FEMALE 
PIPE  THREAD 


AIR  FILTER  -AC27370 
Weight  0.2  lbs. 


male 
Pipe  thread 


192 


M'maii 

PIPE  THREAD 


AIR  FILTER  & CHECK  VALVE— AC27375 
Weight  0.3  lbs. 


MOISTURE 
EJECTION  VALVE 


Air  reservoirs  are  kept  clean  and  dry  when  the 
air  brake  system  is  equipped  with  a moisture 
ejection  valve  preventing  the  accumulation  o! 
moisture  and  sludge  in  the  air  tanks.  Fully  auto- 
matic. operating  in  the  15-25  psi  pressure  range, 
the  unit  mounts  in  any  convenient  location,  it  is 
connected  into  the  air  system  by  two  air  hnes 
one  leading  from  the  bottom  of  the  air  tank^he 
other  from  a brake  application  line.  Normal 
brake  applications  operate  the  valve,  keeping 
the  reservoir  clean  and  moisture-free.  Expul 
sions  occur  without  a noticeable  drop  in  gauge 
pressure. 


' 1 

Part  No.  AE21B57 
Weight  1.85  lb*. 

I?-1* 

PERFORMANCE  FEATURES 


POSITIVE  OPERATION  - Average  15-2$  psi  ^rake 
application  pressures  guarantee  ireguent  ejection  to 
keep  tank  clean  and  dry.  Valve  ejects  only  upon 
pressure  release.  High  application  pressures  do  not 
harm  the  valve. 

HIGH  CAPACITY -Valve  capacity  is  sullicient  to  eject 
up  to  lour  fluid  ouncos  at  one  time,  lar  more  than  will 
ever  be  required  In  any  operation. 

NO  AIR  PRESSURE  LOSS-Ejection  requires  little  air  and 
does  not  cause  a noticeable  drop  in  gauge  pressure. 
Working  pressures  cannot  "balance**  the  valve  in  open 
position  and  "dump"  reservoir  pressure. 

OPEN  TO  ATMOSPHEHE-Volve  iluid  cavities  are  open 
to  atmosphere.  It  Is  impossible  to  trap  moisture  within 
the  unit  and  the  valve  will  not  freexe  in  open  ( exhaust ) 
position. 

CONSTRUCTION  FEATURES 

DIAPHRAGM  - Nylon  cord  and  neoprene  rubber  com 
blned.  oil  resistant  and  long  lived. 

INLET  VALVE  INSERT- Resilient  synthetic  insert.  Valve 
never  requires  lapping  and  seats  better  with  use^  Small 
particles  of  carbon  and  foreign  matter  are  ejectod  with 
out  causing  valve  leakage  because  the  insert  seals 
around  particles  trapped  on  the  valve  seat. 

CORROSION  RESIST  A NT- All  metal  parts  are  made  of 
corrosion  resistant  materials  or  are  plaied  to  prevent 
rust.  Housing  is  of  aluminum  alloy. 

CONVENIENT  MOUNTING -Valve  may  be  mounted  in 
any  location  up  to  three  feet  higher  *hrr  the  air  tank. 
It  may  be  located  inside  the  vehicle  body  with  an  over- 
board discharge  line  attached  to  the  tapped  exhaust  port. 


M0tsru*t  CJtctON  vAivt 


Typical  Installation 
with  Manifolded  Tanks 


Applied  air  pressure  forces  the  lower  diaphragm  upward  to 
seat  on  and  close  the  exhaust  valve.  Further  upward  move- 
ment raises  exhaust  valve  and  stem,  opening  the  inlet  valve. 
Reservoir  pressure  forces  fluid  and  air  mixture  from  bottom 
of  reservoir  to  pass  inlet  valve  and  into  fluid  chamber  where 
it  is  momentarily  trapped.  Release  of  application  pressure  per- 
mits pressure  oi  trapped  mixture  to  force  exhaust  valve  dia 
phragm  downward,  permitting  inlet  valve  to  close.  Continued 
releasing  action  moves  lower  diaphragm  away  from  ^at  on 
exhaust  valve  and  mixture  is  blown 

port.  Valve  remains  open  to  atmosphere  until  the  next  applica 
tion  cycle. 
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emergency  brake  valve 

TRACTOR  AIR  LINE  yr*LJCn. 

PROTECTION  VALVE 


. - > 


Vehicle  protection  utilizes  two  valves 
installed  on  the  tractor.  The  enter- 
qency  brake  valve  is  a manual  trig- 
gering unit  for  emergency  braking 
the  trailer.  The  air  line  protection 
valve  seals  off  both  the  emergency 
and  the  service  air  lines  on  the  trac- 
tor  in  response  to  the  manual  trig- 
gering unit  or  automatica  ly  if  the 
trailer  is  uncoupled,  breaks  away. 

or  loses  its  air  supply. 

TRACTOR  AIR  LINE 

PROTECTION  VALVES  w , 

Pert  No.  AC24913  »!/*" 

Part  No.  AC34901  (3/B”  TKr.od) 

PUSH-PULL  . . . TYPE  PB  . . . Part  No.  AD25077 

Weight  0.4  lb 

Used  with  the  Tractor  Protection 
Valve  To  Meet  I.C.C.  Regulations 

i-g-rSi 


L^JT-4. iAm 


When  the  valve  knob  is  pushed  in,  air 
is  allowed  to  pass  from  the  reservoir 
through  Port  "A"  and  out  Port  B to 
application  point.  When  the  valve  knob 
is  pulled  out,  Port  "A"  is  sealed  off  ram 
Port  "B"  and  applied  air  pressure  from 
Port  “B"  is  allowed  to  exhaust  to  at- 
mosphere at  Port  "C“.  which  applies 
trailer  brakes. 


PULL-PUSH  . . . TYPE  XB . . . Part  No.  AD361 30 

Weight  0.4  lb. 

Reverse  action  of  AD25077  used  in  specific  applh 
cations  requiring  a non-metering  off-on  action. 


U44_  %• 


When  the  valve  knob  is  pulled  out.  air 
is  allowed  to  pass  from  the  reservoir 
through  Port  "A'  and  out  Port  B to 
application  point.  When  ‘he  valve  knob 
ispushed  in  Port  "A”  is  sealed  off  from 
Port  “B"  and  applied  air  pressure  trom 
Port  "B"  is  allowed  to  exhaust  to  atmos- 
phere at  Port  C . 


PUSH-PULL...  THREE 


WAY  VALVE  . . . Part  No.  AD39300 

Weight  0.5  lb. 

, Anscn77  with  the  exception  of  a third  port 

Identical  action  as  AD25077  with  £ • "off-on"  action, 

for  specific  applications  requiring  a non-metering 


When  the  valve  knob  is  pushed  in,  air 
is  allowed  to  pass  from  the  reservoir 
through  Port  "A"  and  out  Port  B to 

. £r=Lc  application  point.  When  the  valve  knob 

t — | C IS  pulled  out.  Port  "A"  is  sealed  olf  horn 

7 \ I PoVt  "B"  and  applied  air  pressure  from 

C port  "B"  is  allowed  to  exhaust  through 

i I threaded  Port  "C". 

A B 


o. 


o. 


v. 
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EMERGENCY  BRAKE  VALVE  - The  emergency 
brake  valve,  mounted  in  the  tractor  cab,  pro- 
vides “push-pull"  manual  control  for  reacting 
the  emergency  protection  system  on  the  tractor 
and  for  applying  the  trailer  brakes  in  an  emer- 
gency. When  the  emergency  brake  valve  knob 
is  pushed  in  (normal  position  with  trailer  con- 
nected) a control  Line  is  charged  with  air  at 
tractor  reservoir  pressure,  A pull  on  the  valve 
knob  (emergency  position  with  trailer  connect- 
ed or  normal  pcr;*:on  with  bob-tailed  tractor) 
vents  the  control  line  to  atmosphere  and  seals 
off  the  air  line  from  the  tractor  reservoir.  It  is 
necessary  for  the  driver  to  depress  this  knob 
when  picking  up  a trailer  and  to  pull  out  the 
knob  when  dropping  a trailer. 

TRACTOR  PROTECTION  VALVE  - The  tractor 
air  line  protection  valve  is  installed  into  service 
and  emergency  air  lines  leading  to  the  trailer, 
replacing  individual  hand  operated  shut-off 
cocks.  It  seals  these  air  lines  in  an  emergency 
and  also  in  normal  bob-tailed  operation  of 
the  tractor.  In  normal  operation  with  trailer 
connected,  reservoir  pressure  in  the  control  line 
unseats  the  valve  diaphragm  and  plunger,  com- 
pressina  a trigger  spring  to  hold  open  check 
valves  located  in  the  tractor  service  and  emer- 
gency air  lines  leaving  to  the  trailer.  Loss  of  air 
pressure  in  the  control  line  due  to  an  emergency 
or  in  normal  bob-tailed  tractor  operation  re- 
verses this  action.  The  trigger  spring  then  forces 
plunger  and  diaphragm  to  seat,  permitting  trac- 
tor  service  and  emergency  air  line  check  valves 
to  seal  closed.  The  movement  of  these  valves 
toward  their  seats  also  vents  the  trailer  emer- 


TOAiLC* tMC«C  LI 

\ 


gency  line  to  atmosphere  through  passages 
centered  in  the  service  line  valve  stem  and  the 
plunger.  Air  is  exhausted  through  a check  valve 
located  in  the  valve  body  exhaust  port.  The 
exhaust  port  check  valve  speeds  valve  reaction 
in  a "slow  bleed  down"  pressure  loss  type 
failure  by  momentarily  trapping  some  emer- 
gency line  pressure  under  the  diaphragm  to 
assist  the  trigger  spring.  Remaining  trailer 
emergency  line  pressure  is  quickly  vented  to 
start  emergency  braking  the  trailer. 

Should  the  driver  fail  to  use  the  manually 
operated  emergency  brake  knob,  the  air  line 
protection  valve  automatically  reacts  to  seal 
tractor  air  lines  and  stenrt  trailer  emergency 
braking  as  control  line  pressure  drops  to 
approximately  40-30  psi.  Normal  operation  re- 
sumes when  tractor  reservoir  pressure  is 
restored  to  between  45  and  65  psi. 


Weight  1.8  lb. 


TRACTOR  AIR  LINE 
PROTECTION  VALVE  TYPE  TC 

Volvo  No  AC24917  and  AC24901  tMu*- 
t rated  To  *o1oct  other  cop  portion*— wo 
valve  number  li*ted  for  cop*  ’’A  ond  *’B 
rotated  clock  wife  o*  follow*: 


TRAILER  HOSE  PORT5  C - 0 

Valve  cop 
Petitions 

3/f  -If  T hrd  [ 1/3T-14  Tkrd. 

“A'*  1 “•*' 

AC24901 

AC24902 

AC24903 

AC24904 


AC24912 

AC24913 

AC24914 

AC24915 


0 

0° 

0° 

0 


90 45 
180 
270 


TRAILER  HOSE  PORTS  ' C '-’  D* 

Valve  cap 
Petitions 

3/*”-l»  TNrf- 

1/2  *-14  Tkrd. 

"*■'  ] 

| "f 

AC 243 16 
AC24905 
AC24906 
AC24907 

AC24792 

AC24916 

AC24917 

AC24918 

180 

180' 

180J 

180" 

0 

90" 

180 

270" 
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PERFORMANCE  AND  CONSTRUCTION  FEATURES 


• l 


MINIMIZES  BRAKE  RESPONSE  TIME -with 
increased  ilow  areas,  interior  streamlining, 
and  eliicient  "quick-release". 

PREVENTS  PREMATURE  MOVEMENT-un- 
til  a safe  operating  pressure  is  reached. 

ELIMINATES  UNNECESSARY  “DYNAMIT- 
ING'’—by  metering  emergency  braking  in 
proportion  to  the  loss  of  system  pressure. 

GIVES  INSTANT  “FULL-EMERGENCY"  AC- 
TION-in  event  of  complete  breakaway  or 
severance  of  the  emergency  air  line. 


GIVES  POSITIVE  PRESSURE  PROTECTION 
-sealing  off  the  trailer  reservoir  should  the 
tractor  air  supply  become  too  low  for  safety. 

HAS  PISTON-SMOOTH  RELAY  ACTION- 
with  extra  large,  4-inch  piston. 

IS  FULLY  CORROSION-RESISTANT 

HAS  CARTRIDGE  TYPE  VALVE  COMPO- 
NENTS-for  quick  and  easy  servicing  on 
the  vehicle. 

MEETS  ALL  I.C.C.  REGULATIONS 


\ 


196 


air-over-hydraulic 
POWER  CLUSTER 


AIR  CYLINDER  TYPE 


Stroke 

Cylinder 

I.D. 

Power  Clueter 
Port  No. 

Hydraulic 

Air 

w 

7" 

AF-840 

2r,s" 

w 

7" 

AF43943 

1 14" 

iy«" 

r 

AF-839 

114* 

VA" 

6" 

AE-838 

VA" 

\v*r 

5" 

AE-837 

The  power  cluster  is  used  in  air-over-hydraulic 
brake  systems  to  effect  the  transition  from 
moderate  applied  air  pressures  to  relatively 
high  hydraulic  pressures  required  for  hydraulic 
braking.  Air  pressure  entering  the  unit  forces 
an  air  cylinder  piston  and  push  rod  to  stroke 
a standard  hydraulic  brake  master  cylinder. 
Hydraulic  pressure  is  built  in  15:1  ratio  to  the 
amount  of  applied  air  pressure.  Optional  use 
of  additional  power  clusters  provides  independ- 
ent hydraulic  systems  on  specific  axles  and 
prevents  complete  loss  of  vehicle  braking  in 
the  event  of  a hydraulic  component  failure. 


PERFORMANCE  FEATURES 

1500  PSI  MAXIMUM  PRESSURE — 15:1  pressure  ratio 
provides  1500  psi  hydraulic  pressure  al  approximately 
100  psl  applied  air  pressure. 

GRADUATED  CONTROL— Power  cluster,  used  in  con- 
junction with  a metering  application  valve,  relates 
braking  ettort  directly  to  pedal  resistance.  There  is  no 
"two-stage  feel"  regardless  oi  load  or  road  conditions. 

NEGLIGIBLE  FRICTION  LOSS— There  is  no  linkage  to 
increase  friction  loss. 

BRAKE  ADJUSTMENT  INDICATOR— Stroke  travel  Indl 
cator  warns  of  the  need  for  lining  clearance  adjustment. 
Indicator  may  be  used  to  operate  a warning  lamp  switch. 

CONSTRUCTION  FEATURES 

COMPACT.  PROVED  UNIT— The  power  cluster  consists 
ol  a standard  Wagner  Lockheed  hydraulic  master 
cylindet  and  a single  piston  air  cylinder  engineered 
Into  a self  contained,  factory  assembled  and  tested  unit. 

NO  EXTERNAL  STRESSES— Operating  stresses  are  bal- 
anced  out  within  the  sell  contained  unit. 

SIMPLE  INSTALLATION— No  leverages  or  stresses  to 
calculate.  No  levers  or  rods  to  lay  out.  Simply  use  power 
duster  ol  comparable  sue  instead  ol  usual  brake  master 
cylinder.  Position  unit  in  any  accessible  location. 

PROTECTED  HYDRAULIC  CYLINDER  — Boot  stretched 
between  the  air  piston  and  air  cylinder  head  excludes 
dust  and  oil  from  hydraulic  cylinder.  Air  displaced  on 
the  atmospheric  side  ol  the  oil  piston  is  vented  through 
a filtered  breather  port. 

NO  CHANGE  IN  BRAKE  BLEEDING  AND  MA1NTE- 
NANCE— Use  of  Hi©  power  cluster  causes  no  change 
In  usual  brake  bieedmg  and  maintenance  procedures. 
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DISK  BRAKES  FOR  PACIFIC  CAR  AND  FUUM Du  x cumf/un  > 

CALCULATED  PERFORMANCE  Date  10-16-73 

565 Originator  JCM 


WHEEL  DRIVE  Job  No. 


B.  F.  Goodrich 
Brake  Series 

REMARKS 

/6f^\ 

/ f \ 

* 

_ DRIVE 

AXLE 

* 

- * 

p # 

• 

EMPTY  WEIGHT 

14.  400 

# 

LOADED  WEIGHT 

28,700 

# ' 

TIRE  SIZE  AND 
TIRE  RADIUS 

16.5  x 19. 
19.3 

.5 

In. 

• 

MAX.  SPEED  LOADED 

35 

••  Mph; 

. 

DISK  SIZE  AND 
f WEIGHT 

15. 125  x 5 
45 

x 1 

# 

BRAKE  RADIUS  IN  INCHES 

6.062 

In. 

DIAMETER  OF  PISTONS  AND 
NUMBER  /VEHICLE 

2-7/8 

12 

• 

TUG  TORQUE  LOADED 

212, 355 

Lb-In. 

SEE  NOTE  NO.  1 

REQ.  PRESSURE  FOR  STOP 

1,215 

PSI 

SEE  NOTE  NO.  1 

ACTUAL  GROUND  COEF. 
FOR  STOP 

.505 

• 

MINIMUM  STOP  DISTANCE 
AT  1215  PSI. 

96 

Ft. 

SEE  NOTE  NO.  2 

MAX.  GRADE  HOLDING 
ABILITY  AT  1215  PSI. 

60 

% 

NUMBER  OF  STOPS  AT  500°F 

12 

SEE  NOTE  NO.  3 

NUMBER  OF  STOPS  AT  750°F 

27 

SEE  NOTE  NO.  3 

DISK  £T  FOR  LOADED  STOP 
FROM  MAX.  SPEED 

72.9 

op 

NOTES: 

1.  Brake  Torque  Requirements  are  Based  on  Stopping  Loaded  Vehicle  from 

• 35  mph,  a . 505G  deceleration  and  with  .3  See.  System  Delay. 

2.  Min.  Stop  Distance  From  35  MPH  with  Loaded  Vehicle  and  with  .3  Sec. 
System  Delay. 

3.  Stops  Per  Hour  with  a Loaded  Vehicle  from  a Speed  of  35  MPH  without 
Exceeding  the  Disk  Temperatures  Shown. 

4.  Dynamic  Lining  Coefficient  . 37  . 20? 


r . GOODRICH  GROUND  VEHICLE  DRAKE  ENGINEERING  RECOMMENDATION 
* 

Job  Number  Revision Job  Number  5Gu 

RevisionDatc  | Date  10-16-73 

A.  Axle  Mfg.  Rockwell  Model  H-140  Tire  Size  16.  5 x 19. 5 R i9. 3 

B.  Vehicle  Mfg.  Pacific  Car  and  Foundry  Model Type  Tup 

Number  of  Driven  Wheels  2| • 

Empty  Weight  14.  400 Loaded  Weight  28.  700 

Loaded  Axle  Weight  Tug  - 16.  500:  Howitzer  12.  200 

Empty  Axle  Weight  Tug  Front  9.  600;  Tug  Rear  4.  800 

C.  Special  Application  Considerations  or  Usage  Conditions  Or  Limitations  (if  any) 


D.  R F.  Goodrich  Components.  List  All4  and  Where  Used  on  Vehicle  

Use  two  (2)  419-213  brakes,  one  per  wheel  to  be  mounted  on  front 

axle  of  tug, 


Pressure  Limitations  1500  psi . If  Equipment  is  Proposed  and  no 

drawings  is  available,  describe  by  Type,  Piston  Size,  Similar  To,  and  Etc. 


E. 


F. 


Brake  AppU cation  is  Approved. 
Signed 


Cl* I /- ' 


J.C.  Moore 

Brake  Application  is  Approved  With  Qualifications  as  Listed  Below: 


Signed 

G.  Brake  Application  is  Not  Approved  Because  - 


H. 


Signed 

Axle  Manufacturer  Approval  (when  applicable)  Brake  Application  (is)  (is  not) 
approved.  Comments 


Signed 


Title 


ZiN1( 


: ^ « -.ica 


P.  O.  Cox  VV1 

Bellovuc.  '.Vwshinston  9S004 
Phono:  206-454-81P*ge 
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December  17,  1973  TOL'O'MATIC 

Pacific  Car  5 Foundrv 
1400  N.  4th  St.. 

Renton,  WA  93055 

Attn:  fir.  H.G,  Kirchner 

Dear  Mr.  Kirchner, 

In  reference  to  our  phone  conversation  today  we  recommend  our  M220  9XCIG 
caliper  with  a spacer  for  a 1“  thick  disc.  Two  such  calipers/wheel. 

'As  for  the  disc  we  recommend  a 1"  thick  disc  12"  in  diameter.  Such  a 
disc  will  allow  for  proper  heat  dissapation  and  absorption.' 

Enclosed  is  the  data  sheet  on  the  cast  iron  unit  and  our  quotation  on 
400  units. 

Yours  truly, 


CA  0 • 


William  C.  Dranham 
Marketing  Manager 

WCD :gg 


% 


0) 


cc:  Jack  Ogle 
M.  Bress 
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TnSt^fiWSOT 

246  Tenth  Avenue  South 
Minneapolis,  Minnesota  55415 
Telephone  612  335*6605 


CAST  IRO.J  220  SERIES 
HYDRAULIC  CALIPER  DISC  BRAKES 

For— lining  Equipment 
Mobile  Off -the -Road  Equipment 


I 


FEATUH-S: 

• CAST  IRON  HOUSINGS 

• CHROMATE  OVER  CADMIUM  RUST  PREVENTIVE 

• HIGH  GRADE  FRICTION  MATERIAL 

• NICKEL  PLATED  STEEL  PISTONS 

H 220SI  — 


• BUNA  "N"  SEALS  - STANDARD 

Bcna  ' S''  Seals  (Available  for  Automotive  Brake  Fluids  at  no 
additional  charge). 

• GRADE  8 MOUNTING  BOLTS,  CADMIUM  PLATED 

• 220  SERIES  PROVIDES  4 SO.  INCHES  OF  ACTIVE  PISTON 
AREA  AND  8 SO.  INCHES  OF  PUCK  AREA 


MODEL 

NUMBER 

STOCK 

NUMBER 

LIST 

PRICE 

MODEL 

NUMBER 

STOCK 

NUMBER 

LIST 

PRICE 

MODEL 

NUMBER 

STOCK 

NUMBER 

LIST 

PRICE 

H220  SACI 

0733-0301 

46.86 

H220  SBCI 

0733-0401 

49.02 

H220SECI 

0733  0501 

49.17 

H220SAFCI 

0733-0321 

55.38 

H220  SBFHI 

0733-0421 

57.54 

H220  SEFCI 

0733-0521 

57.69 

H220SARCI 

0734-0311 

47.61 

H220SBRCI 

0734  0411 

49.77 

H22CSERCI 

0734-0511 

49.52^ 

H220  SARFCI 

0734-0331 

57.06 

H220  SBRFCI 

0734-0431 

59.22 

H220  SERFCI 

0734-0531 

59.37 

! 

H 22CDI 


MODEL 

NUMBER 

STOCK 

NUMBER 

LIST 

PRICE 

MODEL 

NUMBER 

STOCK 

NUMBER 

LIST 

PRICE 

MODEL 

NUMBER 

STOCK 

NUMBER 

LIST 

PRICE 

H220  DACI 

07350401 

64.00 

H220 DBCI 

0735-0501 

64.00 

H220  DECI 

0735-0601 

64.00 

H220  DARCI 

0736-0413 

72.05 

H220  OBRCI 

0736-0511 

72.05 

H220  DERCI 

0736-0611 

1 

72.05 

H - HYDRAULIC  ACTUATION 
D - DOUBLE  ACTING 
S - SINGLE  ACTING 
A - "A"  SPACER  - 5/32"  DISC 
B - "B"  SPACER  - 1/4"  DISC 


LEGEND 

R - RETRACTABLE  PISTON(S) 

F - FLOATING  MOUNTING  BRACKET 
C - BLEEDER  FITTINGS. 

E - "E"  SPACER  1/2"  DISC 

G — BUNA  "S"  SEALS  — (Must  Specify  if  Reouired) 
I - CAST  IRON  CONSTRUCTION 


6 INCH  DISC 


H 220  SERIES  TORQUE  VERSUS  PRESSURE 

8 INCH  DISC  10  INCH  DISC  12  INCH  DISC 


16  INCH  DISC 


PSI 

Torque  - Inch  Lbs. 

PSI 

Torque  - Inch  Lbs. 

PSI 

Torque  • Inch  Lbs. 

PSI 

Torque  • Inch  Lbs. 

PSI 

Torque  - Inch  Lbs. 

100 

685 

100 

907 

100 

1,184 

100 

1,463 

100 

2,076 

200 

1,371 

200 

1,814 

200 

2,367 

200 

2,926 

200 

4.153 

500 

3,427 

500 

4,536 

500 

5,918 

500 

7,315 

500 

10,382 

1,000 

6,854 

1,000 

9,072 

1,000 

11,837 

1,000 

14,630 

1.000 

20,765 

1,500 

10,282 

1,500 

13,608 

1,500 

17,755 

1,500 

21,946 

1,500 

31,147 

ABOVE  TORQUES  BASED  ON  288  LBS.  OF  FORCE  PER  100  PSI  X BRAKING  RADIUS  (INCHES) 

For  Dimenmionm!  Dots- So*  Other  Side 


(BRAKING  RADII) 

6 INCH  DISC -2.38  8 INCH  DISC  - 3.15 

IOINCHOISC-4.11  12  INCH  DISC -5.08 

16  INCH  DISC  -7.21 


FORM  1073  H220SI  Dl 
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MOUNTING  DIMENSlI 


CALIPER  DISC  BRAKES 

-*=1 


DISC.  DIA. 
IN. 

A 

B 

c 

D 

6-5/16 

2.13 

3.07 

3.45 

4.30 

8 

3.00 

3.94 

4.32 

5.17 

10 

4.00 

4.94 

5.32 

6.17 

12 

5.00 

5.94 

6.32 

7.17 

16 

7.09 

8.03 

8.41 

9.26 

BklC (OK*  ft) 
OH  WfOUAUltC 

<*V  V,i  1 MUMk*-% 

fn.A'tuMi  oi» 


MODEL 
H220  SACI 
H220  SAFCI 
H220  SARCI 
H220  SARFCI 


| 11  *#r  «ar 


PE 


m 


+• — 

8 


1 


4u.a 
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J 

~-J 


C-»C  f«U«uV)1  > 


MODEL 
H220  DACl 
H220  D ARC  I 


««»  VXM  U-J 

to.or  t r l «/ 

L**  ^cwrsa  /*  > ftMKiTj 
<*«’»*  DMawiMC  o* 

MODEL 
H220  SBCI 
H220  SBFCI 
H220  SBRCI 
H220  SBRFCI 


V 


t'tMVT  *0«T 


r~j 

1 to — : 

\ 

ir 
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h— 

l ^ 

t M 

8 

8 

i 

— i — 
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— 4-U. -U 

»>- — •.»* — - 

l#«  TM<*ML%%  V4  ) 


MODEL 
H220  DBRCI 
H220  DBCI 


Ir-cri 


.1V»C*A  (tl 


MODEL 
H220SECI 
H220  SEFCI 
H220 SERCI 
H220 SERFCI 


\%\  & PORT 


1*- 


5 


.8  V...  ^ 


r-*tt»R  SCW.W  '»« 

MieveklS 


- — LV6  — J ^ - — m - 


\*o  l.n 

(o«*c  m.tMArtssVi.) 

kv  o* 


MODEL 
H220  DECI 
H220  DERCI 
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PCF-RN-597 





Caliper  disk,  mechanically  applied. 
(Approximate  weight  = *\5  lbs.) 

li  V t 1 . Ik.!  «•  A ai  L.J  IT,  4-  ‘ k 

Parking,  mount  on  drive  shaft.  Emergency  use 

at  low  energies. 


Organic,  attached  to  lining  carrier.  Lining  area 

4 in.7 


B 


. * n. " * 

Jiis.i 


6"  to  20"  diameter.  Thickness  1/2". 


OESCR! 


\ t n u 


1 


Pin-mounted  lining  carriers  isiained  by  pins. 
For  use  on  all  types  of  vehicles.  Mounts  ahead 
of  reduction.  Linkage  adjustable  for  lining 
wear.  Limit  cable  pull  to  1500  lbs. 


f“  r**  r~*  *'  ' * 

i L t.  . . tl  i*L . 

Brake  Radius  = (.5X  Disk  Du.)  - .62 
Brake  Torque  = Tangential  Brake  Force  x 

Brake  R.idius 
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